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TABLE S FOR C(I4PA RING TWO MEAN- TIt.L -BETWEE N-F AII, [JRES (P4TBFs)
FOR UNEQUAL TEST TI*S

I .  I NTRODLJCT ION

In carrying out statistica l tests of comparing two mean-time-between-
failures (MTBFs), the si tuation , more often than not , a ris es where the
two test times are unequal. The purpose of this report is to facilitate
the carrying out of the exact method of comparing two MTBFs for this
situation . To accomplish this purpose, cri ti ca l values fo r the number
of failures occurring during one of the test time s were computed and
tabulated for .001, .01. .05, .10, and .20 levels of si gnificance for
various combinations of the ratio of the two test time s and the total
number of failures occurring during both test times. The ratio of the
two test times ranges from 0.1 to 5.0 by increments of 0.1 and the
total failures range from 1 to 100. All computations were programmed
in the FORTRAN programming language and carr i ed out on the Armament
Research and Deve lopmen t Command (AR RADCOI4) Con t rol Da ta Corpor ation
(CDC) Cyher 76 Computer loc ated at Aberdeen Prov ing Ground , Maryland .

2 . C~~iP 1TFA TIONAL EQUATION S

Cons ider two i ndependen t tests of an it em wher e:

T 1 — total  t ime for t est  1

1) total time for test 2

= number of failures during T
i

X-, number of failures during 1.,

MTBF 1 — theoretical mean-time-between-failures for item during i’
~

~cI’Rl = theoretica l mean-time-between -fa i lures for item ~t u r i n g  F 2

= r
l~’~~

’Bn
l = t heoret i ca l  mean number of fa i  lures for i t em

during T~
a T 2/MTBF 2 = th e o r e t i c a l  mean number of f a i l u r e s  for i t e m

d u r i n g  12

It is assumed that if a fa i lure occurs dur ing  t e s t i n g  of the item .
the item is repaired (or replaced) and testing cont inued , If each test
is assumed to represent a segment of a homogeneous Poisson process , the
ti mes between fa i lure occur independen th , according to an ex p o n e n t i a l
distribut ion and the number of fai lures according to a Poisson d i s t r i b u t i on . 

-~-~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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If T
1 - RI2, then from the preceding definitions, it follows that

MTBF a —1 p
1

and

T
tu BE 2 —

Consequen tly, testing the hypothesis

MTBF 1 - MTBF ,

against the alternative

MTBF 1 ~ MTBF 2 ,

is the same as testing

H :

against

R~2

where and Ru , are two Poisson means. Then, by utili zing the joint

condi t io nal dis tr ibut ion of two Poisson variables for a fixed total
number of fa i lures n , where

n = +

the latter hypothesis test may be shown to he equivalent to testing
the hypothesis

-. . 5 12
— _ _ _ _

T
1
+ T.,

. tg . l L f l S t

T ,
H 1 ~~~~T 1 :1,

- - -~~~~~~ _ _ _ _  V —- 
_ -- -- - - -V



I
where p is the parameter in the binomial distribution

P(X2; n, p) a n! 
~ 

(1..~) 
n-X2

X~ (n-X 2)!

Thus, for a given level of significance a, critical values, A and B,
of X2 are found so that

P(X 2 <A ) < ct/2

and

P(X 2 > B) < a/2.

That is, the cri tical value A, which corresponds to the alternative
hypothesis

T2
T + T1 2

or

H 1 : tuffBF 1 < MTBF 2,

is determined so that

± 11, 

~~~~~~~ 

n-X~

X2=o 
X2! (n—X2)! 2

and

A+l

I I 

X2 (1 p) n-X2 >

X2=o 2 ’ - 2 ‘

Similarly, the critica l value B, which corresponds to the alternative
hypothesis

T2H1 :p >
T1 + T 2

7
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or

H1 : t4TBF1 >

is determined so that

it
__________ 

X n-X
— ‘ p 2 (l-p) 2 < c t

X2=B 
X2. (n-X 2)! 2

and j i

n
n ’ X n-Xp 2 ( l-p)  2 > c ~

X ’ ( n X ) ’  -‘
X 2 =B-l 2 ’ 2 ‘ - ‘

In the accompanying tables , those cases where the c r i t i c a l  values A and!
or B cannot be found which satisfy their respective inequalities are
indicated by broken lines .

3. APPLICAT I ON

Consider a system under development which is subjected to 2000 a’id
500 hours of engineering development and operational t es t ing  (DT II  and V

OT II), respectively. Suppose , on the basis of 20 fa i lures  occurring
dur ing DT II and 10 dur ing OT II , it is desired to determine i f t h ese
results are consistent with the hypothesis that the DT 11 MTBF does
not d i f f e r  from the 01 TI MTBF at the 10 percent level of si gni f icance .
I f  we designate DI II as test I and 01 II  as test 2 , then

X 1 = 2 0 ,

= 10 ,

and

= = 4 , 0 ,
T 2 500

As we are interested in determining if the DI II  MTBF (MTBF 1) is

si g n i f i c a n t l y  di f ferent  (greater than or less than)  from the 01 II
MTRF (MTBF .,) , this would entail a two-sided test. Then, from the

accomp anying table for R = 4.0 (page 9 1 ) ,  X2 critical values of A 
= 2

~‘nd B 11 are obtained for a tota l  number of fa i lures  of 30 and a level

8
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of significance of .10. Since the actual number of failures occurring
during UT II is not less than or equal to A or greater than or equal V

to B, we accept (at the 10 percent level of significance) the hypothesis
that the DI II t.fI’BF is equa l to the UT II P4TBF.

Suppose, for the same test results we are only interested in
determining if the DI II MTBF (MTBF

1) is significantly greater than
the UT IT MTBF (t4TBF

2) at the 10 percent level of significance; then,
this would entai l a one-sided test . From the same table for R - 4.0,
an critical value of B - 10 is obtained for a total number of failures

of 30 and a level of significance of .20 since this is a one-sided test .
As the actual ntaber of failures occurring during 01 II is equal to B,
we reject (at the 10 percent level of significance) the hypothesis that
the DI II t4TBF is equal to (or less than) the 01 II MTBF .

In using the accompanying tables, it should be noted that (-- ,- - )

indicates a two-sided test of hypothesis cannot be carried out at its
corresponding level of significance whereas (A, - -) and (-- , B) indicate
only one-sided tests can be carried out at one-half their corresponding
levels of significance.

Next page is blank .
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CRI TI CAL VALUES FOR TEST ING

~1TBF
1 

= MTBF 2

V \ G A I N S I  TIlE ALT ER~AT IV1~
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~. W L 1 I C A L  ~~~&, LJE S FUR TEiTI NG MT 6F~~L I EQUAL Id MT 3F~~2) AG A IrLT TH~AL T~ RNATIV ~ NTBF (L) NUT ~QIJAL T i  M13F12), N H c I ~E ~ ( 1 / 1 2 .

k. .• .1
IUTA L NUM8t R L tVEL OF S IG NI F ICA N Cc
CjF FA ILuRES

IXl +12) .301 .013 .C50 .13C .200

I — —  
__ , —— —_ , —— __ , —— 0, —

2 —— , —— — — , —— ~, —— C, —— 0, ——
3 — — , —— I, — —  I, —— 1, —— 1, — —
4 —— 1, —— 1, —— 2 , —— 2, — —

—— I ,  —— 2, —— 2,  —— 3, ——

6 1, —— 2 ,  —— 3,  — —  3, — —  4, ——
1 2 ,  — —  3, —— 4,  — —  4,  —— 4 , ——
0 3,  —— 4, —— 4,  —— ~~, —— 5, ——
C, ~~‘ — —  4 , —— ) ,  —— 6, —— 6, — —

10 4,  —— 5, —— 6,  —— b~ —— 7, — —

4. 1 5, —— 6, —— 1, —— 7, —— 8, ——
6, — —  7, — —  

~~, —— o,  —— 9, ——
13 6, —— 8, — —  9, —— 9, —— 9, ——
14 7,  —— o ,  —— ~, —— ~~~~ —— 10, ——
A - 6,  —— 3 , — —  j 3 ,  —— ~~~~~~ U, ——
16 —— 13, —— I i ,  —— 11, —— 12, ——
17 1,j , — —  ~.1, —— 2,  —— 12, —— 13, ——

1-, —— 12, —— 13, —— ~3, —— 14, — —

19 1~~, —— 12, —— 14, —— ~ 4 ,  —— 15, — —
20 12, —— 13, —— 14, —— 1~ , —— 15, ——
21 13, — —  — —  A 5 ,  — —  1b~ —— 16, ——
22 1,, —— L~~, —— 16, —— 17, —— 17, — —
23 14, —— 16, — —  1?, — —  £ 7 ,  —— 18, — —
24 i~~, —— 17, —— l o ,  —— l b ,  —— 19, ——
25 16, —— 17, —— ~~~~~~ —— ~9, —— 20 ,  25
26 17, —— .o,  —— 19 ,  —— 20 ,  —— 21, 26
27 Id ,  —— J~~ , —— 23,  —— 21, —— 2 2 ,  27
23  10, — —  20 , — —  2 1, —— 22 ,  —— 2 2 ,  23
29 19, —— 21, —— ~2,  —— 2 3 ,  —— 2 3 ,  29
30 20, — —  2 2,  —— 2 .i, —— 23 ,  —— 2 4,  30
31 21, —— 22 ,  —— 2 4 ,  — —  24 ,  —— 2 5,  31
32 22, —— 23,  —— ~~~~, —— 2 5 ,  32 26 , 32
33 22, — —  24 ,  —— ~5, — —  2o ,  33 2 7 ,  ~~3
34 23 ,  —— 2 5 ,  —— 26, —— 27 .  34 23, 34
35 24 ,  —— 26, —— 2 7 ,  —— 28, 35 29, 35
36 25 ,  —— 27 ,  —— 23 ,  —— 2~~, 3o 29 ,  36
31 26, —— 27~~ —— 29,  —— 30 ,  37 30,  3 7
3~3 2 1, —— 28 , —— 33, —— 30i 30 31, 38
39 27, — —  2 9 ,  —— 31 ,  39 31,  3 9  3 2 ,  39
40 20, —— 30,  —— 31, 40 32, 40 33, 40
41 29, —— 3~ ., —— 32 ,  41  3 3,  41 3 4 ,  4~
42 30, —— 32 , —— 3 3,  4 2  3 4 ,  42  3 5 .. 4 1
43 31, —— 3 3 ,  —— 4, 4 3 35 ,  43 36, 42
44 32, —— 33 , —— 35, 44 3e~, 44 36, 43
45 32, —— 34, — —  36,  4 5  7, 45  37.  44
46 33, —— 35, —— 3 7 ,  46  37 ,  46 38 ,  45
41 34,  —— 36, —— 38, 4 7  33, 47 39, 46
48 35, —— 37, —— 38, 48 39, 4B 40, 47
49 36, —— 38, —— 39, 49 40, 49 41, 48
50 37, —— 39, —— 40, 50 41, 50 42, 49

REJECT THE NULL HYPOTHESIS IF X2 L~ LESS THAN OR EQU AL TO A , OR IF X2 IS GREATER
THA N J~ EQUAL TO B, WHERE T H E  TABLE CONTAINS THE OR0 Ep~ED P AI R S (A,B).

13
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CR1 IL . AL VA LUE S FUR TES1IN~ M T B F ( l~ E QUAL 10 M T 8 F ( 2 )  A G A I N S T  lH t
A L I E R N A I L V E  ~TBF (1) NOT EQUAL TO MTB F(2) , N H L R L  K • T 1/T2.
_ _ _ _ _ _ _ _ _ _ _ _  

K .  •j
TUTAL NUMBE R . LEVEL Ut- SL~~N IF1L.ANC~
UF F A I L U R E S

( X 1 + X 2 )  .031 .01u .050 .100 .200

51 3~1, —— 39 ,  —— 4 1,  1 42, 50 43 , 5)
52 38, —— 4 3,  —— 42, 52 43 , 51 4 4 ,  51
Si  39, —— 41,  —— 43. 53 44, 52 44, s2
54 40, —— 4 2 ,  —— 4 . ,  54  44~~ 53 4 5 ,  53
55 41, —— ‘.3 ,  —— 44, 5~ ‘,S, 5’. ‘.6. 54
58 42, —— 4 4 ,  56 4 ) ,  56 4 6 ,  ~~~ ~~~ ~~
57 ‘.3, —— 4s, 57 ‘,t,, 57 47. So 40, 55
50 ‘.3. —— 4 5 ,  56 4?, ~0 

- 
~.8~ 57 49, 58

59 44, —— 46,  59 40, ~b 49, 53 50, 57
63 4 5 ,  —— 4 ?,  63 49, 59 ~0, 5’~ 51 ,  58
61 4 6, —— 48, 61 53, 60 sI, c,U 52 , 59
62 4?, —— 49, 62 51, 81 5 1 .  61  5 2,  ou
83 ‘.0, —— 50, 63 51, 62 5 2 ,  62 53 ,  61
6’. 4 • , —— 51, 54 5 2 .  63 53,  83 54,  62
o5 49, —— .~L. 65  5 3 ,  64 5 4 ,  64 5 5 ,  oi
60 53. —— 52 ,  86 5’., 65 55, b 56, 6’. L
67 51, —— 53,  67 55,  bb 55, 86 5?,  oS
60 52 ,  —— 4 ,  68 56. 67 57 ,  66 58, 6o

53, —— S s,  69 si, o6 5~~, ol 59. 67
70 54,  —— 56,  10 S o ,  69 58, o~~ 59, 60
11 54, —— 51, 7j  5 6 ,  70 59, 69 bO ,  69
72 55, —— d, 72 ~9, 71 60. 70 61, 69
73 5 6 ,  —— 58, 73 63, 12 61, 71 82 , 7~
74 5? ,  —— 59,  74 61, 73 62 .  72 63,  7 1
15 5 3 ,  —— 60, 75 62 ,  74 o3, 73 64,  72
76 59. —— 61, 76 63, 75 64, 74 65, 73
1? 60, —— 6 2 ,  17 64,  15 85, 75 66, 74
78 6C.  —— 63,  78 65~ 76 66, 76 67, 75
79 61, —— 64,  18 65, 77 66, 77 67,  76
8.~ o2 ,  80 64,  79 66. 78 67,  78 66,  77
81 63,  81 65, 80 e l ,  79 00, 79 89, 76
82 64 ,  82 66,  81 88, B C 69 ,  33 70. 79
83 65.  b 3  67 ,  82 69 .  01 70,  80 71, 80
84 66, 84 sO,  83 70, o2 71, b~ 72 ,  81

66, 85 69, 84 71, 83 72,  02 73,  8~
86 6 1, 66 70,  85 72 ,  34 7 3 ,  83 74 ,  82
87 80, 87 71, 06 72,  05 73.  04 75,  83
88 69, 88 71, 87 73 .  36 7 4 ,  o5 7s .  ~ 4
89 70, 89 7 2 ,  88 7’., 87  75 .  86 78, 85
90 11, 90 73,  89 75,  80 16.  6 7  7 7,  06
91 72 ,  91 74 ,  90 75,  09 7 7 ,  8s 70 ,  07
92 72, 92 7,, 31 7!. 90 78,  89 79, 80
93 73, 93 76, 92 78, 91 79. 90 80, 89
94 74.  94 77, 93 79. 91 80,  91 81. ‘90 L
9> i s,  95 77, 94 83, 92 01, 92 82 , 91
96 16, 96 78, 95 ~3, 93 81, 93 83. 92
97 77, 97 79, 96 bi~ 94 82, 94 83. 9.~
98 lo,  98 83, 97 82.  -95 83. 95 84, 94
99 78. 99 d l ,  ‘97 33, ‘9o 84, 35 05,  -95
100 79,100 32, 98 04, 97 t~5. 96 8o,  9~

R E J E C T  1HE NULL HYPOTHE S 1S IF X2 IS LESS tHAN h R  EUUA L Tu A. OR IF U L~ (RI A T E R
PlAN OR EQUAL TO B, WHERE 1H1 TABLE C O N TAIN S THE CJROEREL) PAIRS (A .B).
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~~ V~~~I L L A L  A L t J t S 10K IE~~t L N ~ 813)-Il) E~9UAL 10 818) 12 ) A G A I N S T  IHL

~L (~~K~~A 1 1 V t  M I 8 F ( 1 )  N J )  I U U A L  TO M I O l (2), u t-4LKI K • 11/ 12.
_ _ _ _ _ _ _ _ _ _ _ _ _  ~ • .2

TO T AL NUMOE R L E V E L  iF ~1 FIt AN~~t
JI F A L L U R E~~

t~~~iGU ) .0.,il .010 .C 5J  ~~~~~~~ . 1 0 0

I — — ,  — —  _ •_ . — —  _ _
, — —  

__
, — —  _ _ ,  ——

2 — — ,  — —  — — , — —  — — ,  —— .~‘. —— 0~ — —

— —  3, —— ) . —— u .  — —  1, ——
4. — — , — —  

V
, — —  1, —— 1, — —  1. ——

— —  1, — —  1, —— — —  2 .  — —

8 U, — —  — —  — —  ‘
~~ —— — —

1 1, —— 2.  —— 3. —— 3. — —  4 ,  ——
0 2 .  — —  3,  — —  3,  —— ‘.. — —  4 .  ——-, 2 ,  —— 3. — —  .., — —  5 ,  —— ~~~, —— t13 3 ,  — —  9,  — —  5,  — —  5,  —— 6, ——

11 3. —— . —— 8. —— b. — 7,  ——
1.! 9, — —  5,  — —  6. — —  1. — —  1. — —

1 3 5, — —  e, — —  7,  — —  7.  —— 8. 13
14 5, —— F ,  —— 0,  —— 8 ,  —— 9, 1’.

—— 1. —— o ,  —— 9. —— 13. 1>
10 1, — —  d ,  — —  9,  —— i J i  —— ~0. is
11 1. —— 9, —— I i ,  —— 1) .  17 11, 1?
16 3, —— / ,  —— 11, —— 11, 10 1?, 16
1-9 9 ,  —— 10. —— I i ,  —— 12.  19 11. 1-9
2 )  9. —— I L ,  —— 12 .  —— 13. 13 I i .  21
21 10, —— L 2 .  —— I i .  2 1  ~~~

,, 11. 2 1
11. —— —— 14,  2 2  . 4 ,  . ‘ 15, 14.

2 3  L I .  — —  1 5 .  —— 14 ,  15 1 ’.  .‘~~~ lb. 22
24  .1, —— 14, — —  15, 2’. ~. c .  2..  1 7 .  2 3

25  13. — —  1 5 .  — —  I s ,  25  ~7 . 1, .7 .  24
14, —— 15. —— 17 ,  16 a. 2o .0,  15

21 14. —— L b .  —— 1 7 ,  2 1  ~~u ,  26  19. 28
2 3  iS, — — 11. — —  A d .  2s  19 .  7?  2 0 .  2/
2-9 16. —— 17.  —— 1-9 , 2 . .  1) .  2 e ~ 2 1 .  2~’
33 Lb. — —  18. 30 2 3 ,  33  2 0.  79  2 1,  2-9
ii 17. —— Li ’. IL 21. 31 21. 33 2 2 .  29
32 £ d ~ —— 20 .  3!  ~~A .  31 2 2 .  31 I i .  31
3 3  1 9.  l j .  33  21 ,  32 ,~3. 32 ‘4 ,  31
3.. 19, —— 2 1.  34 . 3,  3 3  ~~4 , 33  2 4 ,  32 

V

23. — —  2 ! ,  I’i 2-. . 3.. 24. i’. 2 5 .  33
36 I i .  —— 23. is ~~~~~, 35 . 5 .  3’, l b.  3’.
3/  2 2 .  —— 3. 37 2 5 .  it 2 8 .  3)  2 7 ,  35
36 2 2 .  2 4 . .  36 .6. 3 7  .7 .  3s 2 8 .  35
33  23. —— 2 5 .  33  .7 ,  is 73,  37  2 8 ,  36
-‘ .3 24 .  —— 26~ 43 ~~7. 39 23 .  3d 29 ,  3?
4 1  2 ’.,  —— 71, 4 1 2 0 ,  39 2 9 .  39 33 , 38
42 25, 42 fl. 41 2-9 , ‘.4) 30. ‘.3 31. 39
4 3  26 .  4 3  2 8.  - i .  33 . 4.1 31. 91 2. 3
4.. 2 7 .  44 7-9 , 9 3  31, ‘..~ 3 4 . ,  42 32 ,  41

2 ? .  4 V ,  33, 44 fl~ ‘.3 32 .  4 !  3 3 ,  42
48 2 8 ,  4~ 30, - .‘  32.  ‘.4 33 ,  4 3  54 ,  2
-.1 2 9 ,  4 1 3 1 .  it 33 , 45 34, ‘.4 35. ‘.3
4 8  30, 4 5  32 .  1 39 .  40 35,  45 t h .  4’,

30, 4-9 3 3 ,  4 8 3 4 .  41  3 S ,  4o 38, 4 5
‘10 3 1, 5,3 3 3 ,  4 9  iLi , 9 7  38. 4 1  3 7 .  ‘.6

P(L J t L T  T n t  ~..ULL rIY PJJP$LSIS 11 *2 1~ t~iS . T P-I A N JR IJUAL TO A .  () .  It  ~~.
‘ IS 0RtAT ~~K

T HAN JR t Q U A L  TO 8, iHEKE [HE T A B I t  C U N I A I N S  IHL URI )IRIL ) PA IRS hA.M).

~~~~~~~~
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~~~I t 1 L AL VA LLJtS FUR I~~ST1NG MTB F IL ) E QUAL 10 MI8FIZ) A .A IN ST THE
A L  It KNA 119€ MTBF 11) MU I EQUAL 10 MT8F (2), WHt RE K • T I !  T 2 .
_ _ _ _ _ _ _ _ _ _ _  K ’  .2

I U T A L  NUM8tR LEVEL OF SIGNIF iCANCE
uf FA ILU RE S
(X 1+*2 ) .001 .010 . O C  .100 •200

51 32, 51, 34, 5. 36. 48 37, 48 38. 47
52 33,  52 3 5,  s J  i T .  49 38. 4-9 39. 43
5 1 33, 54 35, >1 itS , 50 39, 49 43, ‘.9
54 34, s4 36, 52 3 d ,  51 39, 5) 40 ,  49
55 35, 5, 37,  53 39. 52 ‘.0. 51 41. 50
So Is, S 38. 54 43,  53 4 1. 52 ‘.2 . 51
5 ?  38,  )b 3 9 ,  ss 4 1 ,  ,4 4 2 ,  53  ‘ .3 ,  5 2
Sc) 3 ? ,  5 1 39, 56 4 1,  55 43. 54 44. 53
59 38, 50 40,  57 4 2,  55 ‘.3, 55 44. 54
6.) 39, ~‘-9 4 1, 5 8 ‘.3. o 4 4 .  56 ‘.5,  55
6 1 39,  8)  2 ,  ‘. 4’, , 57 45 ,  So 4 o ,  55
6 ’  4 4) ,  61 43 ,  59 4) .  58 46 .  57 4 .’. ss
63 41. ol 43 ,  bU 45, 59 46. Sd 4 8 ,  5 7
64.  -.2, 63 4 4 .  81 4 . 6 .  6.j 4 7, 5 9  4 8 .  8

42, o-, 45, 62 ‘.7, 81 4 8 .  o3 4 9,  59
bo 4 3 ,  65 4 8,  6)  48 ,  82 49 .  ol  50, 63
6 7  44. 68 46. 8’. 4 9 .  62 50. 62 51. 81
88 ‘.5.  65 4 7 .  65 4-9 , 63 53. 83 5 2 .  o2
89 4 5, o F  48,  6o 5) ,  64 51. 83 52 .  62
70 ‘.8, 88 4.9, 01 5 1.  s5 52, 64 53. 63
11 4 7 ,  89 50, ski 5 2 .  68 s3,  85 5’., 84
72 ‘8, 7)  53. 68 5 3 ,  o7 54.  86 55 .  oS
13 -.8. 11 51, s9 53 .  68 54 ,  87 56. 86
7, ‘.9, 72 52. 70 5’., o9 55. 68 56. 87
75 ~ . 73 53. 71 55. b 56, 89 57. s8
76 51, 74 ~ 5 3. 72 55 .  70 51.  s 58. sd
7 1  51. 75 5’., 73 So . 7 1 58 ,  7.) 59. 69
Fd 52,  75 55,  74 57 ,  72 58. 71 60. 1.)
19 53. 76 Sb ,  75 5 8.  13 59. 72 81, 71 V

0) 5’ . .  7 7  5 7 .  Tb 59 .  14 80. 73 61, 72
8 1 55.  73 57. 70 6) ,  75 81. 14 8 2 ,  73
82 55. 79 )d, 77 t i .  78 82. 7:. 83 ,  74
33 Sb.  8.~ 59. 78 t i ,  To 82 . 78 84,  74
8’. 5 ? .  81 o3 .  79 62 .  7? 63. 7o 65.  75

> 3 .  82 60.  83 6) .  18 64, 77 65. 76
,8, 83 81. d~ t , ,  79 o5, 7o 66, 77

87 59, 84 62.  82 84, 80 86, 79 o7 ,  78
do 60.  85 6 3 .  83  o s ,  dl  bo,  8)  68.  7 9

81, 85 6’., 83 68, 82 67, 81 69. 80
-9) si. ob 64. 84 t ? ,  83 o8, 32 89. 80

62, 81 65, 85 68,  63  69, 82 70, 81
92 63, 88 68, 86 68. 84 73. 83 71. 82
‘93 s4 ,  89 67 ,  87  61, 85 70. 84 72 .  83
9’. ôS, 90 67, 8o 73. 88 71, 05 73. 84
95 o5, 91 68, 89 71, 87 12, 86 73. 85
‘.0 66. 92 6 9 .  ‘hj 7 7 ,  88 73.  87  7 4 .  86
91 07, 93 7(3 , 41 7 2 .  8~9 7 4 ,  S. c 1 5 ,  86
98 68. 94 71, 91 7 3 ,  ‘9)  F ’,. 89 7b,  07
99 68, 94 71, 92 7 4,  90 75 ,  89 71. 88

100 69, 95 72 ,  93 75,  91 16. 9) 7 7 ,  89

RU th [PIE NULL HYPOTHES IS IF AZ [S LESS [HAN JR EQUAL TO A. JR IF x2 IS GRE ATER
THAN J~ IJ UAL TO 8, WHERE THE IA OLE CONTAIN S THE URDERLO PAIRS (A .B).

‘P.
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L R L 1 & ~~AL 9ALU t S FIJ R [ t S T l M t j  #181 (1) IQUAL [U #181 (2) AGA INS 1 [HE
AL I t R N A I I V t  #181(L ) Mdl EQUAL 10 #181 (2), W HERE ‘ 11/12.
_ _ _ _ _ _ _ _ _ _ _  

p ,  
•~~

TOTAL NUMBER LtV~~L 4)1- j IGN IF 1CA NC E
UI- I - A l L U R E S

(
~~~~2 )  .3)1 .01) .OSu .13.) .200

1 ~~~~~ —— —~~~
, —— —— , —— —~~. —— ~~~~~ ——

2 —~~~, —— — — , —— — — , — —  — — .  —— .. ——
3 —— , —— —— . —— ~~~~~~~~ 0. —— 4). — —

4 —— , —— 3, —— 4 ) . 1. —— 1. ——
—— 3. — —  A ,  — —  1. —— 2. ——

o 3. —— 1. —— i. —— 2 . —— 2, ——
I ~~. — —  A ,  —— 2 .  —— 2,  —— 3, ——
Vj —— 2 .  —— i .  — —  3, —— 4 ,  ——
9 1. —— 2.  —— 3, —— ‘., —— ‘., 9

10 2 . —— 3. -.. — —  — —  5, 1)
11 2, —— 4, — —  5.  — —  S .  —— 8, 11
12 3. —— 4 .  —— . — —  o’ 1! o~ 12
13 3, —— 5, —— 8. —— 6~ 13 7,  i i
14 4, — — 5. —— ~~~, —— 1. 1-. 8, 14

5, —— 6. — — 7. 15 8.  I s  8, 15
5. —— 7,  —— 8. t o  8. is 9.  15

11 o. —— 1. — —  8. 17 ~~, 17 10. l b
13 6. —— 8, —— 9. L b  10, 18 11. 17
1.. 1. —— 9 . —— 10. 19 lCi . .8 11. L8
23  0,  —— 9. — —  13. 2.) A~~. 19 12.  ~9
21  — —  13,  2~ 11, 21 12, 20 13. 20
22 9. —— 13. 22 12. 21 13. 2~ 13, 2cj
2 3  ‘.. —— 11, 23 13. 22 13, 22 14. 21
2-,  13.  — —  17 ,  24 13. 2 3  14, 23 15. 22

11. — —  12 .  25  1’.. 24 15, 24 15. 23I L ,  —— 13.  26 15, 25 15, 2’. 16, 2-.
2 7  12.  —— 1’. , 2 7  15. 2o Is, 25 11, 25
28 13. —— 1 4 .  2 8  1 6 .  2 7  17, 26 18. 2 5

2 9 13. 2 9 15, 2o 17. 27  17, 27 A d ,  26
33 14,  30 16 ’ 29 17. 28 is,  28 19. 2 7
31 14,  31, 18.  30 b .  29 19. 2~9 2 0, 2o
3 2 15. 32 11. 31 19, 30 20.  29 21 .  2 ’.
33 16, 3) 18, 32 19,  31 23, 30 2~~, 29
34 18. 34 [ ‘3 .  33 23. 32 2 1, 31 22 ,  30
35 11. 1> 19. 3’. ~ L .  32 22 ,  32 23,  31
36 jo, 36 23, 35 22. 33 22. 33 23, 32
37 18. 31 23,  35 22 .  34 2 3 ,  33 24 ,  33
38 19. 38 2 1. Jo 2 3 ,  35 24 .  34 2 5 ,  33
39 2 4 ) ,  58 2 2 ,  37 2 ’., 3o 2 5 .  35 2 8 ,  34
43 20,  39 2 3 .  38 2 4 ,  37 25 .  is 26 . 35
4 1 21. 40 23 .  39 25 ,  38 26. 37 27 .  36
42 22 ,  41 24,  40 26. 3d 27 ,  38 28, 37
43 22.  42 25 ,  41 26. 19 2 7 ,  38 2 8,  38
4’. 2 3 ,  43  7 5 .  4 1 2 7 .  40 28. 39 29,  iO
45 24 .  4 ’, 26. 42 2 o .  41 29 .  4 )  30, 39
45 24 .  45 27 .  ‘.3 2 9 .  42 30, 4 1 31. 40
47 2), 45 27. 4’. c9 ,  43  sO. 42 31. 4 1
48 26, 46 2 0 .  4) 30. 43 31. 4 . 3  32 .  42
4 9 26. ‘ .7 2 9 .  ‘ .6 31.  4’. 3 ? ,  43 33. 42
5 )  2 7. 48 2 9 ,  47 31. 45 32, 44  34, 43

R U J U L T  [lIE MULl. HYPOTHESIS II %2 1 L i S a  T HAN UK t Q U A I  [U A ,  lIll IF XE IS I R E A T t R
[PlAN OR tQU A L  111 6. W H E R t  [HE l A d L E  C O N T A I N S  T HE ORU~~R t D  P A I R S  (A . t I ) .
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_  -

~~1 I 1~.A L  W A L U L S 1- UK 1 L 5 1 l N ~ # 1 8 1 - I l l  EQ UAL 10 # 1 8 1 ( 1 1  A G A I N S t  Til E
~ L I t R M A I j V t  # 1 8 1- I l , ) #01 EQUAL TO # 1 6 1 ( 2 ) .  w H E R I -  K • 11112.
_ _ _ _ _ _ _ _ _ _ _  K .  • 3

I J I A L  NUMSEK L L V E L  01- S I G N I f I C A N C E
J~ I - A L L U R E S

( X 1• A l )  .00 1 .010 .050 • iO ~~
V .20 0

51 78 .  4~ 10. 4 7  3 2 .  46 3 3 .  45 3 4 .  44
52 28,  ,.) i i ,  ‘.8 31, 4 7  3-’ . 46 3) .  4.5
5 )  29. si 31. 4, 9  3 -~~ 4 7 3) .  4 7  36. ‘.~~
54 30. 52 3 2 ,  50 3 , .  48 3 5 ,  4 1  11. ‘.6
55  30 ,  52 33.  5 1  3 5 .  ‘.9 38. 48 3 7 ,  ‘.7
58 3 1 .  5 3  3 4 ,  52 3 8 .  53 31. ‘.9 38,  48
5 7  4 2 .  54  34. 52 3 6 .  51 .37,  5c.  3 9 .  ‘ . 9
58  32.  55 3 5 .  53  3 7 .  52 35, 5 1 39 .  5.)
59 3 3 ,  Ss i s.  54 3 8 .  52 J~~. 57 ‘. 0.  5)
60 34.  ) 7  36,  S 3 9. 5) 4), 52 4 1. 51
6 1 3 4 .  58 3 7 ,  so .1 9. 5’, 43, 53 42. 5.~
bE h. s8 3 5 .  5 . ’  “ 0 .  5 >  4 1.  5’. ‘. 2 .  s3
61 lb .  5-9 3d.  51 41 .  >~~ 4 2 .  5)  ‘ .3 .  54
84 3 6 ,  83 3 9 ,  58 4~~, 5 ’ !  ‘ .3 ,  Ss ‘. 4 ,  5 ’,
65 3?.  61 40 .  s I  ‘.2 . 7 4 3 .  )~~ ‘. 5,  ~~
66 48,  sI 4 1 .  80 43, 58 4 4 ,  5! ‘.5, 58
o F  3 8 .  s i  ii. ol 4 ,, 59 “-‘.‘ ~~~ 4 8.  5 7  P
68 3-9 . 6’. ‘ . 2 ,  b7 4 ’ . ,  Sc) 4 5.  ) 9  ‘. 7 .  Sd
6 9  40 . 8’. 4 ) .  62 ‘. 5 ,  61 46 . 83 ‘.8. 58
70 ‘.1. oS 43. s)  “8.  81 41. OU 4 0 .  59
11 41 .  66 ‘.4 ,  6’. ‘.8. 62 ‘.15 . 81 4 9 .  oJ
72 4 2 ,  s7  ‘ . ,  oS 4?. 83 ‘.~ s , 02 > 0 ,  ok
7 3  ‘.3. oil 45. 68 40. 04 ‘ .9, oI 50. ~~~

‘

74 ‘.1. 69 46,  o l  49 ,  65 sO.  04 s A .  o l
75 ‘.‘.. 74) 4 . 7 .  6?  4 -9 . 66 51. 65 5 2 .  8 )
76 ‘.5. 73 4 8 ,  68 5 4 ) ,  60 S i .  sS 5). 64
11 4 5.  71 4o .  69 5 [ .  8? 52 . 88 5 3 ,  65

4 b .  72 49 .  74) 51. 611 5 3 .  67 54. tb
1 . ’  - . 7.  7 3  53 .  71 5 2 ,  69 5 3 .  68 5 5 .  67
80 ~ 7. 7’ . 53. (2 S i ,  10 54 .  69 56 .  sl
d l  4s. 7> 51. ?.~ 5’ . .  13 ~~~~~, 89 56 .  68
82 4 ’.’. 7o 5 2 .  13 5 4 .  7~ Sb ,  70 5 7 ,  s9
83  4 ’. .  7, ~ 3 ,  74 5 , .  12 So.  71 5 8 .  70
04 50, iF  5 3,  75 So,  ii  5 7 ,  72 59, 11)
85 51.  18 54. Is 7 ,  74 S d .  7 3  5 9 .  71
88 51. 1.)  5 5, 77 s i ,  75 59 .  73 o U .  72
61 5 . ,  83 5 5, 77  5 8 .  75 i .  74. 6 1 .  73
88 5 3 ,  81 Sb ,  70 5 ,4 , 7e. *0, 75 o 2 .  7’.
89 ,‘.. d t  5 ? .  7-9 5 9 .  11 61, 78 62 .  74
‘9.) 5 ’ . ,  82 57. 83 80.  Ftc 6 2 .  7 1  6 .) .  75
9 1 s - , 8)  5 8 .  d l  81. 79 82 .  7? 64 .  76
‘92 6 .  84 5-9 . 82 62 .  79 6 3 .  78 65.  77
‘9 3 Sb .  85 80. 142 62 .  8C 64 .  79 65.  10
94 57 .  86 80, 83 63 ,  8A  t 4 .  dO 66. 78 H
‘9) 58. 8 7  8 1,  84 64 .  8? aS .  81 67 .  7 9
96 59,  87  82.  85 8 5 ,  8 3  5 6 ,  81 s8. 83
‘97 9. 88 82. 86 eS . 83 67, 82 66. (

~1
98 63. 8-1 63 .  8 ?  66. 8’. 6!, 83 o9. 82
99 01. 90 64 .  87 87. 85 68, 64 70 .  82
100 81, 91 65. 48 6 1, 86 69, 85 70, 83

R E I t C I  THE NULL P4YPUTHESIS IF X~ 1 $ LES S THAN UK EQUAL 11) A.  JR IF AZ 15 L.MEATIR
T HAN OR E Q U A L  TI) 1. WH ERE THE [ABLE CONTA INS [HE OK DERtU P’A IR S (A .B).
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C ’UI LCA L V A L U E S  1-OK TEST ING M1B f (1) E O UA L 10 M T B F ( 2 )  A 1 ,A INSI THE
A L I e R N A I L V E  M T84- U ) NIJ T E Q U AL TO MT 8 F(f l ,  UHERE K • 11/72.
___________________ K • .4

TO TA L NUN6 tR L E V E L  OF S I C . N L F L C A P I C t
131- F A I L U R E S  —

(XL + *2 ) .001 .010 .350 .130 .2C3

A —
~~~. —— —

~~. —— ~~. —— . —— — — . ——
2 ~~~~~ 

—— —— , —— — — . —— —~~~, —— (,, ——
3 

__
, —— —~~~

, —— .. —— ~~ —— 0, — —-, —~~. —— — . —— 3. —— 0, —— 1, ——
5’ —— . —— 0, — — 3, — — 1. —— 1. ——0 . —— 3, —— 1. —— i. — —  2 .  ——
7 . — —  1, —— 2 . — — 2, —— 2. 7
d -i .  —— 1. —— 2 .  —— ~~

, —— 3, s
9 ~~. — —  2. —— 3, —— 3, 9 4. 9

£ 3 1. —— 2, —— 3. —— 4 .  1) 4.  13
11 2, —— 3. —— 4, 1~ 4~ 11 5~ 11
12 4, —— 3. —— 4. ~2 5. 12 6, 12
13 3. —— 4,  —— 5, i i  6, 13 8, 12
1s 3. —— 4. —— 6. 14 6. 14 7. 13
15 ‘.. —— 5 ,  —— o, i s  7. 14 7, 14
10 4. —— 6. 18 7, 16 7. 15 8, 15
17 5. —— o. 17 7, 17 8, Ic 9, 15
1-3 5, —— 7. Is  5.  17 -9, 17 9. 16 p

19 6. —— 7, 1’~ -9, 18 ‘., 15 10, 17
o. —— 0, 2 )  9, 19 10, 18 1~~, Lb

21 7. —— 8, 21 14) . 21. 11. ~ 9 11, 19
22 7. —— 9. 22 13, 21 1]. 2) 12, 19
23  8. 2 3  13, 22  11, 2 1 12, 21 13, 23
2 ’. 3, 24 10, 2 3  12, 22  12, 22 1V3~~ 21
25 9. 25 11. 24 12. 23  13, 22 14, 22
26 14). 2 6 11. 25 13, 24  14. 23  15. 22
2! 10. 2 7  12, 28 i ’., 2 >  14. 24 15, 23 H
28 11. 26 13, 2 7  14, 25 15, 25 16, 24
29 11. 29 1.1, 27 £5~ 26 is, 26 17, 2~
30 12, 33 14, 26 1>, 2 7  16, 26 17, 26
31 12, 3) 14, 2-9 16, 28 17, 27 18. 26
32 13. 31 I,. 33 17, 2 9  I d ,  28  19, 27

32 18, 31 17, 29 18. 29 19, 28
34 14, 33 16, 32 .18, 30 19 ,  29 20 .  29
35 15, 34 17, 32 19. 31 20. 30 2 1, 29
16 I,. 3> 17, 33 1-9 , 32 20, 31 21, 30 p
37 10. 35 18, 34 23, 33 21, 32 22, 31

18. 36 19, 35 21, 33 21, 33 23. 32
39 17. 37 19, 3* 21 , 34 22, 33 23,  32
40 18. 38 20, 36 22, 3. 23, 34 24, 33
41 114, 39 21, 37 ~2, 3o 23 ,  35 25 . 34
42 19. 43 21, 36 2 3 ,  38 24 .  36 25 .  35
4 3  19. 40 22 ,  39 24 ,  37 25, ss 26,  ~~
44.  20, 4 1 22 .  40 2 4 ,  3C 25. 37 27. 36
45 21. 42 23,  40 2 5 ,  39 26 . 38 2 7 ,  37
46 21. ‘.3 24, 4 1 26, ‘.3 27. 39 28. 38
4 7  22 ,  44 2 4 ,  42 26 ,  ‘.0 2? ,  43 29 .  36
48 22. 45 25. 43 27, 41 28. 40 29,  39
49 23. 45 26. 44 28, 42 29, 41 30, 4v
53 2’., 46 26, 44 28, 43 29. 42 31. 41

REJ E C T THE NULL HYPOTHESIS IF X2 I LEsS THAN UK EQUAL Ti) A , JR IF *2 15 G R E A T t R
THAN U’~ eQ UAL TU B, wHE.(E uHf TABLE C JN TAL ~4S 1~4E UROL.t E c) PA I~~S (A ,d).

1’)

_ _  
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C R I I I C A L  V A L U E S FUR TESTIN G NEIl -Cl ) EQUA L 10 141414 2 1 A (.A INSI IHE
A L I t K N A I I V L  N T 8 F C 1 )  NO ) EQUAL 10 ATBl( 2) . wHER E N • 11/12 .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  K _• •4

T O T A L  NUNS ER L E V E L  OF S I G N I F I C A N C E
UI FA ILUR ES

4*1 ,12) .331 .010 .050 .13.) .200

51 2’., 47 27 .  45 ~~~~~~ 44 30. 43  31 , 42
52 25 . ‘.8 27. 40 ~). 44 31 . 43 32. 42
53 26. 4-9 28,  47 30, 4 5  31. ‘.4 33,  4 3
5’. 26. Si) 29 .  48 31. 46 32 .  45 33.  44

21, 53 29, 48 32, 47 33. 40 34 . 45
56 21, 51 30. ‘.9 32 . 4? 33. 46 iS . ‘.5
Si?  28. 51 31. 5 )  .33 , 4 14 .34. ‘.7 35 . 46
5 )  29. 53 31 . 51 34 . 4 9  35. 4 8 36 .  4 7
59 29. 54 32,  52 .c4. S.c 35. ‘ . 4  3 7 .  45
6) 30. ‘4 33 . 5~ 35’. 53 38. ‘.9 3?. ‘.8

30. 55 33. 53 35. 51 37, 5~ 30. 49
62 .31. 56 34. 54 3o .  52 37. 51 39. 5)
63  32.  5 7 34 . Ss 37.  53 38, 52 39. 51
64 32 , 58 35 . 58 37 .  54 39. 53 ‘.0. ~~
65 33, 59  36, 58 34. 54 i’~. 53 ‘.1. s~
60 34. 59 36, 57 39, ) 42 .  54 ‘.1. 5.1
6 / 34.  sO 37 .  so 3-9 , Sb ‘.1. 55 ‘.2 ,  5’.
614 15. ed 38. 59 ‘.0. 31 41. So 4 3 .  5’.
69 3) . 82 3~i. 59 ‘.~~ . 51 4... Sb 43 .  55
1.) 38. 63 3 9 .  b..j  41 .  58 ‘.3. 5? 44 . Sb
71 37 .  63 4 ) ,  61 42. 5-~ ‘.3. Sic 45 . 57
72 4 ? ,  84 40.  62 43 , 6) 4 ’ . .  59 ‘ . 5.  51
73 38. oS 41. 6.3 ‘.3. o.) ‘ . s ,  59 -.6, 56
74 3’.. 66 4 2 ,  81 4-. . 61 45 .  6) ‘.7 ,  5 J
75 39. 87 ‘2,  64 ‘.s. 62 -.6. 61 ‘.8, 83

40 . 87  4 3. 65 ‘.5. 63 ‘. / .  62 4 8 .  b~
7 7 ‘.0. 68 4 3 ,  60 ‘.0, 04 41 ,  s2 ‘. 9 ,  si

‘.1. 6-9 4’.. s7 4 ? .  64 4 8.  *3 50 .  s2
4 2 .  7,) ‘.5, a ?  4 7 .  65 ‘ . 9,  s4 50. b3

151) 42,  7 1 4 5 ,  66 ‘.8, 86 49 .  65 51. 63
43. 71 4o. 89 4-9 . o F  5 0 .  85 52. 8’.

152 4 4 .  7.~ 4 7 .  70 ‘.‘.. 6?  51.  8* 5 2 .  s5
5- ) ‘.4. 7~ -.7, 73 5), 85 51, 61 53. 66
144 4 5 .  74 -.8. 71 51. 69 52. 68 54. 66
85 ‘.5. 7 )  4 - 9 ,  12 51. 13 53 .  88 5’., 07
86 46, 75 4 9 .  73  52 .  73 53.  69 55,  80
8 ,  4 7 .  78 5.) . 14 53.  11 54. 7) 58. 58
88 -.7. 71 51, 7’, 5 3. 72 5~-. /1 56. 09
8 9  -.8, 78 51. 75 54.  73  55. 71 51. 70
91) ‘.9. 7-9 5.~. 76 53. 73 5*. 72 58 . 71
91 -.9, 11 53. 77 5 5 ,  74 57. 73 58, 71
‘92 sO.  80 5) .  77 56. 75 5 ? ,  /4 59, 72
93 51. 81 54. 18 5? .  70 515 . 74 60. 73
94 51. 82 5~,. 79 57 ,  lb 59. iS 80. 74
‘9> 5 2 .  82 5 5 ,  84) 5 6 ,  7 7  80. is 81. 14
98 52, dl 56. 80 59 ,  78 60. 77 82 ,  75
97 si. 8-. 58, 81 59. 79 81. 1/ 63, 76
98 > 4 .  8 57. 82 83. 83 s.1. 76 63. 77
9-1 54. 86 58, 83 61. 80 82. 79 84, 7 ?
100 5). 8o S8. 84 81. 141 63. 153 65. 78

R i J E~~i THE HULL HYP O THE S IS IF *2 15 LESS THAN OR EQUA L TO A. OR iF *2 15 G R E A T e R
IHA N U~ E QUA L II) 6. W H E R E  IHt TAB It C O N T A I N S  THE URD EME. ) P A I R S  (A ,81.
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C R I T I C A L  VALU E S FUR TESTING M T B F ( 1  EJU AL Ti) 14181(2) A~~A 1NST THE
A L ILRNA T IV. . MT BF (j) NOT EOUAL TO P4TSF (2), wHERe .- • 11/12.
___________________ K •

I iJIA L NuMB ER L E V E L  UI S I G N I F I C A N C E
JF FA Li .URES

(* 14 * 2) •OCi .013 .350 .1-a u •2 0 0

L —— _ — , —— _ — , —— __ . —— __
. ——

2 —— , —— —— , —— —— , —— — — , —— —— . ——
3 . , — , —— U, 0,
4 —— , —— —— . —— 3, —— ..., —— 0. ———— ~~~

, —— 3. — —  1, — —  1. ——

0 — — . — —  3. —— 1. — — 1. — — 1, ‘i
I ~~. —— 3. —— 1, —— 2, —— 2. 7

— —  1. —— 2. —— 2, 14 3. 8
‘9 i, —— 1. — —  2 , — —  3, 3, 9

10 1, —— 2 . —— 3, 1-) i, 1. ‘.. ~~)
11 1. —— 2, —— 3. 11 4 .  11 4 , 1-)
.2 1, —— 3, —— 4. 12 4. 12 5. 1i~
13 2, —— 3, —— 4 . 13 , 12 5, 12
14 2, —— 4, 14 5 ,  14 5, 13 6, 1.33. —— 4 ,  15 5, 1’. 8, 14 7, 13
1* 3. —— s. 1o 8, 15 7, 1> 7, 14
17 ‘.. —— 3 .  17 o. 16 7. 1 8. 15
16 4 , —— o, 1- 1, 17 6, 18 8, Lb
1-9 5. 1-4 6, ~o 8,  17 8. 17 9. Is

7, 19 3, 18 ‘9, ~8 10, 17
21 o, Z~ 7, 2~ 9, 19 ~~. 18 13, ~ o
22 6, 22 3, 21 -9, 2~ 1C, 19 11. 18
23  7, 2 3  8, 22 i - ) , 21 11. 23 11. 19
24 7. 24 9, 22 ~ ). 21 11. 21 12. 20
25 i. 25 4, 23 11, 22 12, 21 13. 21
26 8. 2.i 13 , 24 12. 23 £2. 22 13 . 21
27 9, 2* 13, 25 ~2, 24 13. 23 14. 22
28 9. 27 11 , 26 13, 24 13. 24 14, 2 3
2-4 Li). 24 ~!, 26 13. 25 14 .  24 15. 24
30 10, 2-9 12. 27 14, 26 15, 25 16, 24
31 ii , 2-9 13, 2o 14, 27 iS . 26 16, 25
32 11. 30 13, 29 15, 27 18, 21 17, 26
33 12, 31 1’.. 30 1*. 28 lb .  27 18. 26
34 12, 32 [4, 30 1*, 29 17. 28 18, 2 ?
35 13. 33 15, 31 17, 30 15. 29 19. 215
36 13, 33 1*, 32 17. 30 115. 30 19, 29
37 14. 34 16, 33 18, 3~ 19. 33 20 ,  29
38 14. 15 17, 33 19, 32 19, 31 21. 30

15. 36 17, 34 19, 33 20. 32 21, 31
40 16. 3? 18, 35 ~~) .  3.3 21. 32 22, 31
41 Lb. 37 18, 38 2j, 34 21. 33 22, 32
42 17, 36 1-9 , 3o 2 1, 35 22,  3’. 2 3 ,  33
‘.3 11, 3 9 19. 37 ~ L , 36 23 , 35 24 .  34
44 10, ‘.0 23, 38 2 2 ,  iô  23. 35 2 4 ,  34
45 1-3 . 41 21. 39 23 ,  37 24 .  36 2 5 .  35
46 19. 41 21, 39 23 ,  315 24 ,  37 26.  36
4 7  1-4. 42 22, 4o c ’.. 3* 25, 38 26. 30 4-
40 2.~. 43 22 ,  4 1 24.  39 26 . 315 27, 31
49 2 .  44 23,  42 ~ 5. 43 26. 39 2 7 .  38
53 21, 4., 24. 43 26, 41 27 .  40 28, 39

.E JL2 T IHE NULL HYPOTHESIS IF AZ IS LeSS T HAN OK EQUAL T~ A, OR IF *2 Is GRE A TER
T HAN OR tijUAl. TO 6. WHERE THE TABLE CONTA IN S THE ORDE RED PA IR S ( A . B ) .

_ _ _ _ _ _ _  - V~~~~~~~~±_ _ _
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C R I I I L A L  VAL UE S FOR t t S I L N ~ MISFU) EQUAL 10 M I B F I 2 )  A G A I N S T  THE
A L I t S I N AI L V E $ToFl&) NOT EQUAL TO NTSF(Z), WHERE R • lu TZ .
___________________ R • .5

T O T A L  NUMSII LEVEL U~ S ICN IFT CA NC E
UI F A I L U R E S

1*14*2) .001 .010 .050 •LOC .200

51 22 ,  45 24 ,  43 26, 41 27. 40 29. 39
51 12. 46 25, 44 ..7. 42 26, 41 29, 40
53  2 3 ,  4 7  Z .  45 2 7 ,  43  29, 42 30. 4 1
5’. 23. 46 26. 46 28, 44 29, 43 31, 41
55 24. 48 26, 46 2 9 ,  44 iO. 43 31. 42
58 24 ,  4-9 2 7 ,  4 7  2 9 ,  4 5  30. 44 32 .  43

2s, 5.) 28, 48 10. 46 31. 45 32. 44
56 25 .  51 214.  4-9 31, 4 1 32, 45 33. 44
54 9  26. 51 2-9 , 49 31. 47 32,  4* 34.  4 5
63 2 7 .  52 29 .  5~. .3Z~ 415 33, 47 34 .  46
01 27. 53 33, 51 32. 49 34, 48 35. 46
62 214 .  54 31. 51 33. -.9 34, 40 38. 47
63 28, 55 31, 52 34, 50 35. 49 Jo .  48
6’. 29. Ss 32 .  5.3 34 ,  51 35 . 50 37 , 48
65 29. So 32,  54 35. 52 36. SC 37, 49
68 30, 51 33. 5’. 3S. 52 i7, >1 38, 50
01 31. 58 33. 55 3o. 53 37, 52 39, 51
86  31, 58 3 4 ,  58 37, 54 38. 53 39. 51
69 32, 5 9  3). 57  37,  54 38. 53 4 0 ,  52
73 32. 60 35, 57 38. SS 39. 5’. “1, 5 3
71 33, 61 36, 56 38. 58 40,  S5 41. 53
72 33,  61 36. 59 3-9 . 57 40. 55 42. 54
7 )  34. 62 37. 63 40. 57 41. 5* 42, 55
74 35. 63 36. s. ‘.0. 58 ‘.2. 57 43, 55
7 5 3 .  84 38. 81 ‘.1. 59 4 2 .  58 ‘.4. 56
lb 36. 84 39. 82 ‘.1k 60 ‘.3. Sd 44. 57
77 36. 65 39. 03 4 2 ,  6..c 43. 54 ‘.5. 58

37.  66 40,  63 43,  6.1 4 4 ,  63 46,  58
79 31. b 7  41, 84 43, 62 ‘.5. 60 46 ,  59
63 36. 8? 41. 65 44. 62 45. 01 47. 6~
81 39. 68 4 2 ,  68 ‘.5, 63 46 . 62 48.  63
82 3 9 .  o -.2. 86 ‘.5, 64 -.1. 63 4 6 ,  61
83 -.3. 73 4 3 ,  67 “8, 65 ‘.7 ,  83 4 9 ,  82
84 43 ,  71 44 ,  815 ‘.0. bS 4 8.  04 ‘.9. 62

‘.1. 71 44, 86 47. 66 ,8, 85 50, 63
88 42, 72 ‘.5, 6-4 ‘.3, 67 49 .  o5 51. 84
87 4 2 ,  73 4 > ,  70 4 6 ,  67 50, 88 5 1, 65
88 .3. 74 46.  71 49 . 015 53, 67 52 . 65
8-1 -.3, 74 -.7, 71  ‘. 9 .  6’ . 51,  68 53, 68

4 4 .  75 47. 72 53. IC 52, 66 53. 87
91 44. 76 48, 73 51. 70 52 , 69 54. 6?
92 4 5 .  7 7  48 .  74 51 .  71 5 3 .  7) 55. 68
93 40. 7? 4 9 ,  74 52.  72 53 ,  73 55. 6 9
94 40 .  78 53. 75 Si, 72 54. 71 Sb. 69
95 47, 79 50. To Si. Ti 55. 72 58. 70
96 4 7 .  79 1, 77 5’.. 74 55. 72 5 7 .  71
-97 4 15 ,  80 51, 7 ? S 4 ,  75 50. 7 3  58.  72
96 49, 61 52, 18 5 5 .  75 57,  74 58. 72
99 4-9. 82 S3, 79 So. 78 57. 75 59. 73

100 53. 82 53. 7-~ 58. 7 7  58. 75 60. 74

-~EJE ~~T IH~ wUL i. P4YPOlH~~~is IF 2~ Ii ltiS THAN OR EQUAL TU A. OK II- *2 Is b R F ATt R
T.iAM UK EQ UAL 10 8. WHE~~t TNt TABLE C U M I A L N S  Ir4E UROERt. 0 PA IRS (A .8).
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.. ‘~ L ) L C A L  VALU E S i-UK I~~311NG Mt 8~~(I ) EQUAL 10 .MISF (2) A uA 1~~S1 THE
4L I t R N A T I V c  ~ I8I (1J NUl EQUAL TJ MIBF(2). W . f t K E  K • 11/1 !.
_____________________ K •

TO T A L  NUM BE R - L~~VtL Oi~ 5l (,NIFLC A P.Cr
UI- FAIL u R t.5

1* I 4 A Z )  .3 .j l .3 1 2  . 05 3  .~~ ).. . 2 0 0

1 —— , —— — — .  — —  — — ,  — —  — — . —— —— , ——
I —~~. —— —— , — —  — — ,  — —  — — ,  — —  — — , — —

.3 ~~. 
— —  — — .  — —  

~~~~. ~~
— . —— 0, — ——— —— .4 .  — —  — —  U.  — —

-, — — , — —  
__
. —— 3, — — C .  — —  1. 5

3 , —— 0, 3. —— 4 . . — — A~~
7 — . —— i. — —  1, — —  1. / 2 .  7
3 ,, — —  3 .  — —  a~~ 2~ ~ 2 .  t
-9 ) ,  —— ~~. 

— —  2 .  -, ) , -9 3,
10 ~~. —— 1. —— 2, IC 3. 1~ 3. 9

— —  
~~. — —  3. i i  3. 1_  4 .  1.2

1? ~ , —— 2 ,  ~2 3. 12 - .. U 4 .  1~13 1. — —  3.  ± 3  -.. 12 ‘.. i .  5,  11
14 ~~. —— 3, 1’. 4 .  13 5. ~ i ,. 1?
i s  2. — —  i, ~s ~~. 1’. 5 .  i i  ~~, ii
1* ~~. 

— —  4.  16 5 ,  15 8.  1-. 7 .  13
17 3. 1 7  - .. 10 0 ,  15 o.  U 7. 1-’

3 .  ~J . 17 a.  1i.~ 7 .  18 o ,  1’-.. 1-9 5. U I .  ~7 1. 18 8 .  18
23 ‘., 23 4 . 9  7 ,  U ~~. 17 9 .  1*
2 1  - . ‘1 o. 1- ~ 3. I c  ~. U ‘9, .~7
21 5, ~ j 7,  ~~ 5 . 19 -4,  I a  1... . 18

6. 22  7,  2 .  9 .  21- ~~~ 19 1-3. 114
8. 2 3  8. ~ 1. -9. i i .  ~~ 1~~, 1-9
7. 2 4  8, 2 2  ± 3 ,  2 1  i~~. 21 12. 2~

2* 7 .  , 2 3  ~ ) . 21 I i ,  2 1  12.  .~J
2/ 1. 25  -9, 1-. 11. 2 3  ~~~. 22 13. Ii
25 a ,  2 b  1). 2 5  11. 2 3  12.  3 13.  22
2-. 6 .  .~l 10. 2 5  1!, 2 ’. ~.3, 23 1’.. 22
30 9. 2~i I I .  20 12. 25 4 . 3 0  ~~‘. 1-, , 2 3
3 ±  9. 2-9 11. .l 13, 2 5  14 , 15 15. 2-.
32  13. 29 4 . 2 .  2 8  14.  26 i - . .  I s  15. 2 - .
33 13. 33 11, 28 1’., 2 7  i S ,  70 10, 2 )
3., I i, 31 13, 1-) ±~~ , 2± i8~ 17 17, 28

11, 32 13. 30 15. 2t- ~6. 27 1?, 27
38 12. 32 1’.. 3 1 .o .  Z ’9  17, 2 8  18. .~ 7
3? 12. 33 14, 31 lo,  30 17.  ~ 3 18. 2 8
38 13. 3-. Is, 32 17. 30 18. 33 19. 24
3 9  ii. i s  i s ,  33  i7 . 31 18, 30 19. 29
40 14. 35 lb .  34 15, 32 U . 31 2 0 .  30
41 14. 38 10, 3’. 16, 33 19. 32 2 1.  3±
42 15. 37 17. 35 1-9 , 33 20. 32 21. 31
43  15. 38 16. 30 20. 34 21~ 33 2 2 ,  32
4 ’ .  1*. 33 16, 38 23. 35 21. 3-. 22. 33
4) 18, 3-9 1-9 , 3 7  2 1 .  3 -  2 2 .  34 2 3 .  33
48 17 .  40 19, 38 2 1,  3* 2 ’ . is  2 ’.. 3-.
4? 17. 41 23 . 3’~ ~ 2 .  3 1 23 .  3* ‘4.  35
43  115, 4 1 2 3 .  39 22 .  3 7  I i .  3o 2 5 .  35
4 18. 42  21 .  40 13. 38 2 4 ,  37 2 5 .  Jo
5)  [9. 43 21. 41 23. 3-- . 25. 38 28, 37

R t J E C T  T HE MULL HYPOTHt S IS II *2 Is LeSs 1 1AM UK E .JuAL lii A. OR If ~? is I R F A T E R
THAN .JR tQUA L TO B. W HERt THE lA BE L C U M I A I 4 4S 1 4-IL ORULKI. ) P A I R 5  IA .B).

_ _ _  _ _   
_ _ _ _ _ _ _ _
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C’~.1UCA L W A L U~~S FUR TtSTING Pi TO F II) EQUAL (U M I a F ( 2 )  A I~A 1N~~T THE
~L 1 t R M A T l V E  P18111) NUT EQUAL TO MTBF(2), WH ERE R • 11/12 .

~~~~
. .8

T O T A L  NUMBER LEVEL UI- s I G N L F IC A N ..t
11 F A t L Q R ~~$

.301 .‘313 .059 .1) 0 . 200

51 1-~, 44 .12. 41 1’,. 3-~ 2 5 .  36 28, 37
52 2 ) ,  4 ’, 2!, 4 2  2 5 .  “0 2 o .  3-9 2 7 .  35
53 20, ‘. 23 ,  43 2~~. ‘.1 28. 4.) ~ d.  39
5-. 2 1,  48 23 ,  44 28,  42  2 7 .  ‘.4. 28 .  37
5) 2 1. ‘.7 2 4 ,  44 26. -~2 2 7 .  4 1  2 9 ,  “ 3
5* 22 ,  ‘.7 25 ,  ‘.5 2?. ‘.3 24 , ‘.2 29, ‘.1
57 22 , 4 8 25 . 4o 21. 4’. 29 .  ‘.3 30, ‘.~~So 23 .  ‘.9 2a,  ‘.o 25 .  4 ’. 2 9 .  43 31. ‘.2
59 23 .  53 26 .  4? 28. “5 30. ‘.4 31. 43
8) 24, 5)  2 ?, 4 8 2-9 . ‘.o 33, ‘.5 32 ,  43
01 2 ’. .  51 2 7 ,  ‘.9 30. ‘.e’ 31, -.5 32 ,  4 ’.
62 2 5 ,  52 28, ‘.9 .30. ‘.1 3 4 . ,  4~’ 33.  - .5
6 4  25 ,  2 28 .  50 31. ‘. t4 3 2 ,  4 7  3 3 .  45
6’. 28. 53 29.  51 i i .  ‘.8 3 3 ,  ‘.7 3 4 ,  48
65 2 7 ,  54 2-7. sI 32.  4 ’. 33. 4±4 35. -.7
68 2 7 .  55 30, 52 i 2 .  SC 34 .  49 .3), 4 ?
6? 28,  5 31, 53 33.  5~ 3 4 ,  ‘.1 3o. 48

28 ,  So 31, s3 3’., 51 35, 5~ .3o, 49
69 29 ,  5 7  32 .  54 34,  52 35, s I  37. 49
70 29. 57 32, 55 35. Si 3o, 51 38. sO
71 30. 58 33.  5* 35,  53 37 .  52 35 .  51
72 33. 5-9 33. Sb 3 8,  s’. 37.  53 39, 51

31, 80 3’.. si 36,  55 j o ,  53 39 , 52
74 31. 63 3’ .. 58 3 ? ,  55 i8 ,  )4 40 ,  s3
75 32 , 81 35. 56 38, 56 39. 55  ‘.3. 53
78 32, 62 3s. 59 38, 57 -.0, 55 -.1. 54
7? 33. ~ i 3*, 6~j 3 9, 57 40, 50 4 2 ,  55
78 33. 63 37. 60 39, 55 ‘.1. 51 42, 55
79 3-. , 64 37,  81 43,  5’~ 4 1. 5 ? 43,  So
03 34.  65 3.3, *2 40,  59 ‘.2 , 58 ‘.3, 5?
dl 35. 65 38, 3 41, 6C ‘p 2 .  59 4 4 .  57
82 38. 68 39, 63 ‘.2. 81 43, 5-7 45, 58
143 36, *7 39. 64 ‘.2~ 61 4 4 .  e, 3 ‘.5. 5~
84 37, 68 40. 65 4 3 ,  62 ‘.4, 81 46 ,  59
85 37. 08 43. 85 4 3 ,  63 45 .  bi  48, 63
86 3*. 69 41. 66 44. 63 ‘.5. 82 47. 63
87 38. 73 42, *7 44, 04 46. 63 48, 81
85 39, 73 42, 67 ‘.), 65 46. 83 48, 82 ‘l
89 3-7 . 71 ‘.3, 68 4 6 ,  05 .7. 64 49.  o2
9) 40, 72 43, 69  40, 68 48, 85 449, 63
91 40. 73 44, 69 ‘.7, 67 ‘.8. 65 50. 64
92 41, 73 -.4, 70 4?. 87 ‘.9. 88 51, 64
93 41. 74 45, 71 46. 08 ,9. *7 51, 65
94 42, 75 45, 72 48. 69 50. *7 52. 88
95 43, 7 5 48. 72 ‘.9, 69 51. 88 52. oo
9* 43. 78 47, 73 53, 70 51. *9 53, 8 ?
97  ‘.‘., 77 47. 74 50. 71 52. 6-9 -3. 8*
98 44 .  71 -.8. 74 51. 11 52, 70 54 ,  88
99 45. 78 48, 75 51, 72 S3. 71 55. 8-1

100 45 ,  19 4-3 , 7o 52 ,  73  53 .  71 55, 73

.4L J t C T  THE NULL HYPOTHESIS IF *2 IS LESS THAN OR EQUAL TU A. Ok II- *2 Is  G R E A T t ~~THA N UK E~IUAL TO B. WHERE THE TABL E C0N~~A 1NS TH E O R D E R E D  P A I R S  I A . B ) .
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C4. L I L C AI. VALU E S FUR 1E,TING P18111) EQUAL 10 P181(2) A GAINST  THE
.±L4~cRN A l I V E  P181(j) NUT EQUAL TO M TBITZ ) . W H E R E  R • T1/ T.~.
_ _ _ _ _ _ _ _ _ _ _ _ _  R. . 7

TO TA L NUMBER LEVEL OF SIGN IFIC ANC E
OF FA ILU RE S

( A 1 *2 )  .001 .010 .35.i . l O u  e 2 k s O

I —— , —— —~~~, —— —— , — —  _ . , —— _
, ——

2 —~~~, —— __
, — —  — — ,  —— —— ,  —— — _ , ——

3 — — .  — —  —— , —— _ _,  — —  
~~~~ —— 0, — —

—— __
, —— __

, —— 0. —— 3, ——
S —

~~~, —
~~ ~~— . — —  3, — — ~~, — —  1, 5

6 
~~~~. 

3, —— _ ) .  — —  1. o 1. 6
7 — — ‘ —— 3. —— 1, 7 1, 1 i, I
±4 —— , —— 3, —— 1, 8 1, 8 2, 7
9 9,  —— 1. —— 1. 9 2, 9 2 . 8 f

13 3. —— 1. 10 2 .  ± u  2 .  -7 3, 9
11 3, —— 1. 11 2, 11 3, 10 3, 1.)
12 1. —— 2, 12 3. 11 3, 11 ‘., 10
11 1, —— 2, 13 3. 12 4 ,  11 4, 11
I’. 1, —— 2. 1’. ‘.. 13 4 .  12 5 ,  12
15 ~. 15 3, 1-. - s ,  13  5. 13 5. 12
1* 2 . 10 3. is  s. ± 4  5 .  1-. o. 13
17 2, 17 ‘., Lb 5. 15 a.  14 o, 14
±8 3, A 6  4, 17 . 10 o. 15 7 ,  14
1-9 3. 1-? 5, 17 o. i a  7,  1* 7, ±
23 4. 1-9 5. 18 0,  ± 7  7, 1* 8. 1*
21 4. 2.) 6, 19 7, 15 5, 17 8. lo
22 4, 21 o. 2 7,  18 o. 18 9, 17
2 3 5, 22 o, 22 o ,  1-. ‘9, 16 -7, 18
2-. s. 22  7 ,  21  o,  20 9, 19 10, l à
2 5  o. 2s  7 . 2 2  -9. 2 2  1... , 2o  11. 19
26 0. 2’. 8, 22  9,  2 1 10, 23 11. 19
21 6, 2, 8, 2 3  i - 3 m  22 11, 2 4 .  12, 20
2 5 1, 2s  9, 2’. 13, 2 2  1± .  22 12, 2 1
29 1, 26 9, 2~ .11, 23 12 , 22 13, 2) .
30 8,  2 7  13. 25 14..  24 12. 23  13, 22
31 .3. 24 13. 28 .2. 2’. 13.  24  14~ 23
32 -~~. Z~ II , 21 ±2. 25 13. 2-. 14, 23
3.1 9, 29 11. 27 13, 28 14, 25 15. 2 ’.
3’ . 9, 30 11,  2 8  4 . 3 .  26 14,  20 15 .  2 5
35 10. 31 12, 29 1’.. 2 ?  15. 26 18, 25
3o 1.3, 31 3 3 ,  30 ±., 28 Is. 27 10, 26
37 I i ,  32 13, 30 15. 29 Lb ,  2s 17, 27
3 * 11, 3i 13, 3±  Is. 29 6, 2~ 17, 2 ?
3-9 12, 3’. 1’.. 32 1*, 30 17, 2-9 18, 28
4-s 12, 34 14. 32 l b .  3 1  17. 30 U. 28
41 13. 3S 1), 33 17, 31 18. 30 19. 29
42 13, 36 15, 34 17, 32 1±4, 31 20. 30
43 14, 36 18, 34 18, 32 19, 32 20.  30
4 ’. 14. 37 18. 35 ±9, 33 19. 32 21. 31
45 1), 38 17, 3* 1~~. 34 2 C ,  33 21 .  32
48 15. 3-9 17, 3o 19. 34 2 1.  33 2 2 .  32
4 7  15, 3-9 13, 37 23,  35 2 1, 34 2 2 .  33
48 16. 43 14, 38 21 . 38 22, 35 23, 34
49 16. 4± 19, 38 21. 36 22, 35 23, 34
53 17, 41 19. 39 2 2 .  37  2 3 .  36 2’.. 35

K t J E C T THE NULL HYPO I.-1ESIs IF *2 Is LESS IHAN OR EQ L-* L  TO A .  OR If *2 15 G R E A T E R
T H A N  U-~ e Q U A L  TO 8. W HERE THE TA B Lc CONTAINS THe OR DeKEO PAI R S (A ,B).

IS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 

_.I___
_ 



-

C’~T 1 I L A L  VALUE S FUR TE S 1IN G P181 (1) EUUA L TO P161(2) A~IAL N S I tHE
A L 1 L ,~N A T L V L  P181(L) NOT EQUAL TO P18)42), IHERE R • 11 1 1 2 .
_ _ _ _ _ _ _ _ _ _ _  K s . ?

T O T A L  NUM8ER L E V E L  OF 5 I ( . N i ) I C A NC E

~t- I - A l L U R E S
111 +12) .031 .013 .05) .100 .20.)

51 17. 42 2). 40 22, 3b 2 3 ,  37 24, 35
5! 18. 43  23. 40 21. 3±4 2 4 ,  37 2 5,  36
53 18, 4 3  21, 41 Is, .~~‘9 2 ’. .  36 20 .  37
5- , 19, 4’. ~ 1, ‘.~ 43 Is, 3-7 26. 37
55 1-9 . -. 2 2 ,  ‘.3 c -.. ‘.3 2 5 .  39 27, 38
36 20, -.6 2 2 ,  -.3 Is, 4 1 26.  -.3 2 7 .  4 9
5 1  23 ,  46 2 3 ,  ‘ .4  ± 5 ,  4 2  2 a .  ‘ .1 2 ± 4 .  39

21. -.7 23, ‘.5 26. ‘.2 27 . 41 2 8 .  43
21. 4 3  2” .  4 5  ± 6 ,  ‘.3 2 ? ,  -.2 2-7 , - . ±

63 22. 46 2 4 ,  46 2 7 ,  44  2 *.  -.2 29 .  ‘ .1
6± 22 ,  4 9  Is. 4 7  21. 4 ’.  2-9 , ‘.3 3 0 .  ‘ .2
62 2 3 .  53 2 5 ,  47 2 8 ,  4 5  2 9 ,  4 ’. 30. 4 2

*3 23 . 53 26, -.8 28, 46 30, 4- .  31, 43
04 2 ’.. 51 2* , 4-9 29, ‘.a 30. ‘.s 32. ‘.4
65 24, 52 27, 4-7 ± 9 . ‘.7 31, 40 3 2 .  44  p
6* Is. 53  2 7 .  53 33, ‘.5 31.  48 33 .  ‘.5
0 ?  2 5.  s i  2 8 ,  s I  30, ‘.5 32,  4 !  33 ,  ‘.6
6 3  2*. 5’. 2 5 ,  s I  31, 4 ’. 3 2 .  ..~~ 3 4 ,  4~~
69 26. 55 2-9, 52 32 ,  4’7 3 3 ,  4.3 34 ,  47
73 26. S 29. 53 32. 5-~ 33. 4’9 35. ‘.7
71 2 ? ,  so 33, 53 33 ,  51 34 .  53 35 .  ‘.8
72 21. s -I 3 1,  5 ’, 3 3 ,  51 34 .  “) 3*. 49
73 2 ± 4 ,  ? 31, 55 3’.. 52 35. 51 .37 , 49
74 2±4, 58 32 . 55 3-, . > 3 36,  51 3 7 .  5-)

29. ~-7 32 ,  5* 3 ,  53  3* .  52 3 8 ,  51
70 2 7 .  59 3 3 ,  57 35,  5’. 31. 53 38,  51
77 30. oU 33. ,7 so, ss .31,  s i  3 9,  52
7_ i 30. 01 3- . . 5*  Is. S S  3a, 5’ .  39. 52
7-7 31, *1  3’.. 5-9 3 7 ,  So 3.3 , >s ‘ .C ,  5 3
83 31. 62 35. ‘9 37 .  57 3 7 .  55 40 .  5-.
8. 32 ,  63  3s ,  OL 35 ,  5 ?  39 , 56 4 ] ,  5’.
8? 3 2 ,  *3 36 . 60 38,  55 43.  57 ‘.2 .  55
83 33,  *4 38, *1 3-1 , s - ~ 40. 57 42, So
8. 33. 85 37, 02 ‘.3, 59 41, Ss 43, Se,
±45 34.  *5 37, *2 43, *3 4 1. 58 ‘.3, 57

3’., 8* 38. 63 ‘.1, 80 ‘.2. 5-9 4 4 ,  57
*1 3,, *7 33. 64 41, D i  ‘.3. o.) ‘.4.  5±4
88 Is. *6 3-9 . 6’. 42, 82 -. 3. 63 - ‘5, 59
8-1 36. 6±4  39, 65 42 ,  82 4 4 .  01 4 5 .  59
93 36, 6-9 ‘0. 6* ‘.3, 83 ‘.4. 62 46 .  80
91 37, 73 .3. 66 ‘.3 ,  a-, ‘.,, *2 4 0,  61
‘92 3 7 .  10 41, 67 4-. , 0’. 45 .  83 ‘.7 .  61
93 38. 71 4 ± ,  68 4 ’.,  05 48,  *3 ‘.5, 62
9’. 38, 72 ‘.2. 68 ‘.5, be. 4 0 ,  64 4 8 ,  6’

39. 72 ‘.2, 6-~ 4 5. 6* 47, *5 ‘.9, o3
98 3’., 73 43. 70 ‘.~~ , 07 45. 65 ‘.9. 64
9? 40,  74 ‘.3, 70 4 0,  67 4 8 .  *6 50, 64
98 .3 ,  74 4 4 ,  71 4 ? ,  85 ‘.1. 67 50. 65
99 ‘.1, 15 ‘.5, 72 ‘.8, 0’ . 4-7 . *1 51, 65

10.) 4 ± ,  75 4 5 ,  7 7  4±4, 09 sO .  69 52 , 60

‘ . L J± I  I 1.4) NULL HY P O I H E ) I S  IF *2 Is LE SS THAT-I OR E 9UAL IL A. OR IF 12 15 G R E A T E R
1 H A ~ . u( t 3 U A L  T O B. W H E K ~~ T H E  T A S L E  C U N T A I M S  THE O R D E R ± O  P A I R S  IA , b) .

—- -- - ~~~~~~~~~~~~ ~~—~~~~~~~~~~~ - ~~- -
~~~~~~ -- -  -- - - - - - ~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



L~~~L 1 L C A L  V A L U E S F UR  T e S T I N G  P 181(1) E U U A L  10 N T 8 F ( ± )  A G A I N S T  THE

A L T ~~RN A T 1 V t  P181 (3) NOT EQUA L 10 P 18 1 ( 2 ) ,  ~~l t R E k • 11/12.
___________________ K • .8

13111. NUMBER L e V E L  OF S I G N I F I C A N C E
J~ F A I L U ’ . E S

(* 1.12) .001. .01.4 .C SG .1~~. .200

1 ~~— .  — —  — — , —— — — .  —— —— , ——
2 —

~~~, —— ~~~~~~ — —  —— . — —  — — .  — 
~~~~~ ——

3 —— . —— . —— — , , 0.
1~ —— , —— —— , ——  ~~— , 

——  
~.. —— 0. -,

S —
~~~, —— __

. — —  3. —— __ . ,  — —  3, 5

S — — , — —  — — . —— _ J , —— C, 0 1. o
7 — — , — —  3, —— 3, 7 1. 7 1. 7
4 ~~ — , —— 3, —— i t  ‘ 2 .  1
I —— . —— 3. —— 1. ‘9 2 .  ±4 2 .  8

10 i, — —  1, 10 1, 10 ±.  -7 3, ‘.

11 C. —— 1. 11 2 .  13 2 .  10 3. 9
12 ~~, —— 1. 2 ,  11 ~~~, 13 3. 12
3 3  1, 13 2 ,  13 4 ,  12 i ,  11 6,  13
14 1. 14 2, 13 _ i .  12 -., 12 e.
l 1. 1-, 2. 1-, 4 ,  13 ‘., 12 5, 12
16 2 . lo  3, l s  4 ,  34 5. 13 5, 12
1? 2 .  11  3, 15 4 .  14 5 .  14 b .  13

2, 17 -‘p ± 6  ~,. Is o. 1-. o, I ’,
11 3. 1±4 4 ,  17 ~., 16 6 . 15 7. 14
2 2  ~~ 1-1 4 ,  is o, i~ 6, 1~ 7 . 153, 23 ,, 18 s .  ~ 7 1, 1* 8, 1*
22 4. 23 s, ± ‘ ~ 7, 18 1. 1? 8, 10
2 3  ‘.. 2 1 o. 2 3  7 ,  lb *. is  9, 17
2 - , 4, 22 8, 23 s, 19 8, 1* 9 ,  17

5, 2 3  1. 21 .3. 2 ’  -9. 19 13. 15
26 5, 2 3  1, 22 8, 2C -7, 23  10, 19
2 ?  0. 2 ’. 7.  2? ~~, 21 1.. 23 11. ~9
2 ± 4  8, 2s  8, 23  , 22 1 .  21 11. 20
2 3  b. Is 8. 2 4  ~~~, 2 2  11, 2 1 12. 2 1

7. 20 9. 2’. 1~~, 2 3  11, 22 12, 21

31 7,  27 -., 25  1 ± .  2-. 12. 23 13. 2 2
32 -3 , 28 30 ,  26 11, 24 12, 2.3 13, 22
33 o. 28 13. 26 12. 25 13. 24 14. 23
34 s ,  2-? 10, 27 12. 25 33, 25 14. 2-.
35 -9, 30 11, 28 33 ,  ~b 1-,. Is 1~~, 2’.
30 9, 30 11, 28 13, 2 ?  14. 26 15, 25
37 10. 31 12.  2 ’. 1’.. 2 7  15. 26 1.6. Zs
3 ±4 10. 32 12, 30 1’.. Z o  1), 27 1*, 26

10, 32 13, 3 1 15, 29 16. 2 8 17, 2 ?
40 11. 33 13, 31 Is,  29 1*, 25 37 .  2 ?
4 1 11. 3’. 1’.. 32 16. 30 17. 29 18. 28
42 12, 35 14, 32 16, 31 17. 30 18. 28
43 12, 35 14,  33  16. 31 1* . 30 19. 2- .

44 13. 36 15, 34 17, 32 38 .  3± 19, 3)
45 13, 3 7  I s .  34 17. 32 19, 31 20, 30
46 13, 37 16, 35 18, 33 19, 32 20 ,  31
47 14, 38 le,, 3* 18. 34 19. 33 21. 31
48 14, 39 17, 36 19,  34 20.  33 21,  32
‘.9 15. 3-7 17,  37 19, 35 2o. 34 22. 33
50 15, 43 18, 38 20, 36 21,  35 22. 33

-~~JEo1 THe N U L L  HYPOTHESIS IF *2 I s  L E S S  T H A N  UK L OU IL  It) A , OR 1) 12 15
THA I-s IlK EQUAL 13 8. wHERE THE TABLE CONTA iNS THE ORDERED PA I R S  (A ,B ).



C R I T i CA L  VALUES FOR TESTING MTBFU ) eQUAL 10 NTBF(2) A GAINST THE
A L T e R N A T i V E  P181( j )  HOT EQUAL TO PTBF(2), WH ERE R • 71/12.
_ _ _ _ _ _ _ _ _ _  R s  .8

IJT .~L NUMBER L E V E L  OF I G N L F L C A N C E
OF FAILURES

(11 + 12 )  .001 .010 .050 .100 •200

51 36 ,  ‘.1 3 8 ,  38 23, 36 21, 35 23, 34
52 16. 4 1 19, 39 2 1 .  37 2 2 ,  36 23, 34
53 17. 42 j~~, 43 21, 37 2 2 ,  36 2’,, 35
54 37. 43 23. 40 22,  38 23, 31 24, 36
55 17, 43 20, 4~ 22 ,  39 23,  38 2 5.  36
Sb 18, 44 21, 42 23, 39 24. 38 25, 37
57 18, ‘.s 21, ‘.2 23, 40 24, 39 26, 37

1-1. 45 21, ‘.3 2-’. , 4 1 2*, 3-9 26, 3o
59 19, 46 22, 43 24, 41 Is, 43 27, 39

60 20 , 47 22. 44 25, 42 26, 41 27, 39
61 20, 47 23 ,  45 25, ‘.2 26, 41 2 8,  ‘,.j

62 21. 48 23, 45 2 6 ,  ‘.3 2 7 .  .2 2 9, 40
63 21, ‘.9 24 ,  46 26.  44 27 .  42 29,  4 1
64 21. 49 2 4 .  47 2 7 .  44  2 8,  43 2 9 ,  42
65 22, 50 25, 47  27,  45 29,  44 30, 42
66 22, 1 25, ‘.5 23, 45 29, ‘.4 30, 43
67 23, 51 26, ‘.9 2*, ‘.6 30, 45 31, ‘.3
68 23,  52 26,  49  29 .  47  30, 45 32, 44
69 2’~, 53 27, sO 29, 47 31, 46 32, 45
7) 24 ,  53 27 ,  50 33, 4b  31, 47 33. 45
71 25 , 54 28, Si. 30, 49 32,  47 33, 46
72 25, 55 28. 52 1, 49 32, 48 34, 46
73 26, 55 29, 52 31. 50 33, ‘.8 34, 47
74 26 .  So 29, 53 32,  SC 33, 49 35, 48
75 28, 56 30, 54 32 ,  51 34, sO 3 5,  48
76 2 7 ,  57 30, 54 33, 52 3’., 50 36.  4 ’~
77 27,  58 31., 55 33, 52 3*, 51 36, 49
78 28, 58 31., 55 34 , 53 35, 52 37, 53

79 2 8, 59 31, 56 34 , 53 36, 52 37, 51
80 2 9 ,  63 32, 57 35, 54 36, 53 38, 51
81 29, 60 32, 57 35, 55 37 .. 53 38, 52
±42 30, 61 33, 5d 36 , 55 37,  54 39. 52
83 30, 62 33, 59 i6, 56 38, 55 39. 53
84 31, 62 34, 59 3? ,  57 3s, 55 40, 53

31, 63 34 , 63 31 , 57 39, sb 40, 54

86 32,  4 35, 63 38, 58 39, 56 41, 55
87 32, 64 35,  62. 3±4,  58 ‘.0, 57 41, 55
88 33, 65 36 . 82 39, 59 40, 58 4 2 ,  56 r
89 33, 66 36, 62 39, 60 4 1, 58 42 ,  56 - -

93 33, 66 37,  63 40 ,  6~i 41, 59 43, 57
9 1 34,  67 37,  64 43, 61 4 2 ,  59 43 ,  58
92 34 ,  67 3~3, *4 4 1, 61 42 .  63 ‘.4, 58
93 35, 68 3 ±4 ,  oS 43, 62 43. 81 45. 59
9’. 35, 69 39, 65 4 2 .  63 43 .  61 45~ 5’~
95 36, 69 37 ,  86 42, 63 44, 62 46 ,  60
96 36, 70 40,  67 43.  64 44,  62 46,  61
97 37, 73 40,  67 43,  64 45, 63 4 7 ,  61
98 37, 71 41, 68 44 ,  65 ‘.5. 63 47,  62
99 38, 72 41, 69 44 ,  66 46 ,  64 48,  62

100 3d,  73 42 ,  69 4 5,  66 46, 65 4 8 ,  63

R t J E C T  THE NULL HYPOTHESIS IF *2 IS LESS 141AM OR E Q U A L  TO A, OR IF *2 IS G R E A T E R

T H A N  UK ~~Q1)AL TO B, W H E R ±  THE TABLE CONTAINS THE ORDERED PAIRS (A .B).

28
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c R I I I L A L  V A L U E S  FO R I E S F I N G  P181( 1) EQ UAL It) P 1 6 ) - T O )  A G A I N ) T  T HE
- t L I E R N A I I V E  PT I) U)  NUT EQ UAL TO M IBF I f l .  W H E R E  K • 11/12.___________ R •  .9

IJIA L NUMBER LEVEL OF S I G N I F I C A N C I
UI FA ILU RE S

(*1+~~2 ) .001 .010 .050 .10..

I — — ,  — —  — — . — —  —
~~~. —— ~~~~ —— — — .  ——

2 ~~— , 
— —  

~~~~~~ — —  — — ,  —— — —  — — ,  ——
—— — — . —

~~ 
_ — , —— __

, —— __
, ——

—— . —— _ — , —— — — , ——  — — . — —  0. ‘,

—— — . — — 3. — — 3. s 0. s
— — .  —— —— . — —  0. 8 3. ~- 1, 0

I —— . — — —— . — —  U. F 1. F
±4 — — ,  — —  3, —— 0. 11 1. 1 1. F
9 — — . —— 0. ‘9 1. -9 1. ci 2. .3

A )  —— . —— 0. l o  1. 9 2 .  ‘9 2. ±4
11 3. — —  1. 11 2. 1~ 2. -

~ 3, -7
12 . 1 ~~ . 12 2 .  11 -- • [3 3. 1
13 3. 13  1. 12 2 .  11 3. 11 4 ,  13
14 1. 14 2 . 13  3. 12 3. 11 4. 11
15 1. i s  2 .  i~ 3. 13 4. ~2 4. 11
16 1. 1* 2 .  14 4 .  13 4. 13 5. 12
I l  1 .  16 3. 1) -.. 5, 13 5. 13
18 2 . II 3. 1* 4 .  l~ 5. 14 8, 13
19 2. ItS 3. 1* 5. 15 5. 2.5 6. 14
20 ~~. 15 4.  11 ), 1* 6,  15 7, 14
2 1 i, 1-9 4 .  IN 0.  1c~ 6, 16 7. 15
22 3. 23 5 ,  18 o. 17 1. 16 8. 18
2 3  3. 21  5. 1’~ o.  15 7. 11 8. 1*
2 4  4 .  21 5. 70 1. 1* 8. 18 8. 17
Is 4 .  22 6,  23 1. 1’. 6,  15 9. 17
26 -., 2 3  6. 21  5. 2 t ~ 9.  19 9. 15
2 7  5. 23 7. 22  6. 22 . 19 10, 1-i
2±4 5, 2 4  7.  22 -9. 2 1  9. 23 10. 19

2 5  7,  23 9, 21 10, 21 11. 20
30 *.  2 5 8, 2’ . -9. 2 10. 2 1 11. 20
ii ô . 2* 8. 2’. 13. 2 3  11. 22 12. 2 1
32 1, 27 9. Is 1). 2 3  11. 22 12. 2 1
33 1. 2 7 -9. 2* 11. 74  1~~. 23  13. 2 2
3’. 1. 28 9. . b  11. 2 5  1 2 .  2 ’. 13. 2 3
35 5. 2 ’~ 10. 2 1  17.  Is 13. 2 14, Is
36 5. 24  10. 28 lIs 26 ii. 25 14. ~ 4
3? ‘9. 30 11. 2* 13. 26 13.  2 5  15. 2 ’.
3d -9. 3 1 11. 2-9 1 5 .  2 ?  14. 26 15. 2
39 9. i i  12.  29  13. 28 1’.. 2 7  1*. . t ~
40 10, 32 12. 30 14, .‘b 15. 21  16. 08
4 1 13. 33 12. 31 14. 29 1~~. 78 16. 7 1
42 11. 33 1 5 . 31 15. 29 16. itS 17,  2 7
43 Ii. 34 13. 32 15 . 30 16. 2-7 17. 25
44 i t .  35 14 . 33 1*. 31 1 7.  33 16. 25

12. 3’ 14,  33 i t . . 3 1 17. *0 18. 2-7
46 12. 36 15. 3’. 17.  32 18. 31 19. 30
47  13. 37 15. 54 1?. 32 ItS . 31 19. 30
48 13, 37 15. 35 11. 13 19. 32 7 0 .  31
49 13. 38 16. 36 155 . 34 19. 33 23. 31
5.) 14, 39 16. 46 18. 3’. 2 0 .  33 ! i .  32

KS J l & T  THE NULL HYPU TH LS IS II 12 i~ Lt SS THAN UK t~9U A L  143 A. UK 11 *2 1~~ t , R t A S e k

I? A N UK tU UA L 143 8. wHE RE THE TABL I CONTAINS IN)- [ J K U L K t O  P A I R S  IA . B ) .

______________________ - - ~~— — - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ 



C g ITILAI. VALUE S iug 1ES11N~ M81(1) tQ UA L 10 M 1 8 1 1 2 )  A 4 , A I N S T  lil t
* 1 1 ) - K N A F I V E  P181(11 Nti S EQUAL TO A 1 8 1 (Z ) .  WHc.~~t K • 11/11._________________ K .9

5 0 5 * 1  NUPSE R L E V E L  4)1 ~ 1 0 N 1 S i C A N C E
UI IA ILUME S

.O~~1 .010 .050 .100 .200

I’.. 59 i T .  s i  14. 35 2.e i 34 .1. 32
51 15. 40 17, 38 19 . 3) 2 v .  34 22 , 33
5 4  1). -.1 18. 38 20 .  36 21.  35 2 2 .  34
5’. 15. ‘.1 ~8. 39 23. 31 ~1, 35 23 ,  34

16. -.2 18. 19 ~.1 L .  37 2 2 ,  36 2 3 .  35
5* 1*. 42 19 ,  43 ~~~ 38 21. 37 2 4 ,  35
5 7  11. -.5 1-9 . ‘.1 2 2 .  38 2 5 ,  37 24. 36

17. 44 20. 41 22. 39 ~4, 35’ .5. 55—
59  1 ± 4 .  .‘. .23 . 42 73. ‘.0 2-., ii i 7 5 ,  37
8.) 18. ‘.‘ .11. -.2 . 3 .  ‘it ) 2’., 39 28.  36
*1 15. 4*  .t .  -.3 7 3 .  ‘.1 i’’ . 3~ .~b .  St .
*2 1-J , 4* 7 2 ,  4 ’.  2-. . 1 Is. -.3 17. 3-9

[~~. -. 7 21 . 44 2 . .  - .2 ‘ c .  ‘.1 2 7 .  3’9
84 2.. ‘.8 ~~~~~, iS 5 .  42 18. 41 26.  ‘.1
65 .1. - .3 2 5 .  ‘.s Is. -.3 2 7. ‘. 2 ± 4 .  -.3
6* Is. ‘.9 .~I. ‘.o 2 8 ,  4 . 1 .  41 . 9 .  - .1
o f  I A .  -.9 7-, , 47 .8.  4’ .  .5. ‘.3 1-9 . -.1
8*  21 .  53 2 ’. .  ‘ . 7  . 7 .  ‘.5 . c . , 44 4.) ,  ‘..~
09 22 .  51 ~5, ‘.s 2 7 .  4 - , eS. 44  30. 43
7- )  1.. ‘1 2 5 .  -. 5 . J .  -.6 . -9 .  4 5  343. -.5
71 7 4 . SI 16. ‘.9 .~8. 41 $ 9. 4) 31. ‘.-.

2 3 .  53 26 .  50 . 9. ‘.1 30, ‘ . c -  4 1 ,  4-.
F)  5 ,  ‘3 Is. 53 ~~~ . 4 5  33. -.8 3 7 .  ‘.5
1’. 2-. . 54 ‘ 7 .  5 1 30. -.8 3 1. ..F 3 2 ,  ‘ .5
75 .2 -. . s ,  21. 5 1 30 .  -.9 31 .  -. 6 33, ‘.*
10 .5 .  5 5  Is. 5 2  s O .  4 ’~ ‘.44 33, -.1
71 7 5. ~o 28. 5 )  I t .  S U 5 . .  -.‘~ 3 4 ,  ‘ . 7

2* .  Se. 7-7 , 5 3 4 1 .  5 L  U, ‘. 54 ,  ‘ . -~4

7-7 Is. S F  7-9 . 5-.  3 2 .  ~- 1  3 - 4 .  52 35, -.6
ci -) ‘8. ) t$ 33. 5., ~s 2 ,  s. 3 - ,.  sI 35 ,  49
* 1  . 1 ,  5 3 30. ‘ 5  i T .  52 5-. . 51 36 ,  -.9
52 21. 54 31 .  )0 34. 5 3  4 5 ,  5 7  3 8 ,  50
8 4  ‘o. 59 3~~. Sc. I i .  54  I ’ . 57 57. ‘I
84 2 5 .  60 3 1, 51 3-.. 5 4 , .4~~ , 53 31, 51
85 2-i . *1 47. 57 35. 55 38. s S  35. SI
80 2-) . *1 3 2 ,  S 35 .  5)  31, 5.. 35. 57
S t 50 .  82 - 4 .  59 36 .  5* 1 7 .  , 39 . 5 3
86  30. *2 3 4 ,  5 )  3 8 .  Sc. 35. 55 3 9 .  5 4
8 ’) 30. *3 3-. . *0 31 . 51 4 4 •  Sc. .J, 5..

“95) 11. 0-. 3-. . 8.) 3 7 ,  ~‘d  3 9 .  S c. -.0. 54
‘71 4 1. 84 1 .  *1 3d . 56 39, 57 -.1. 5 ,

‘7 2 37. bS 3s .  *2 i S .  59 40. 57  4 1.  5e~
‘ 9 3  5 2 .  88 37s . ~~ .

‘ 39 .  5 ‘.3. 58 4 7 .  Se,
‘7-, 31. 8* 38. 03 39. *3 41 .  56 ‘7 .  57
‘9) U. *7 18. 6’ 3 9 .  OL ‘.1. 5.9 i 3 .  5 7

9* 33 .  *1 3 7 .  8-. 40 .  *1 ‘.1. c-I -, 4 . 58
9 1 4 — .. 88 47, 85 ‘.3. 6? 4 . ’ . 81 -. ‘.. 56

‘98 3’.. *9  38 .  * 5 ‘.1. 02 -.2. *1 4-. . 5-)
9-9 4 5 .  89 ~i45, 80 4 1.  83 ‘.5.  81 4 5 .  59

~O0 55 .  13 39. 68 ‘i. . *3 -.3 .  c- .’ 4 5 , c-I

THe N U L L  HYPUIH1~~1s I I *2 Is t & s s  I N A N  OK LU Ij A L  II A, UK I s  *7 i s  i . R LA I t  ~
4 5 4 * ’ .  UK t sJUAl  It) B. W H ERE SHE lA B L i  C s J N IA I N  T il t t I R O t K c ) 5’A IKS T A . t S ) .

- ~~~~~ 8~~~~~_~ - - - -.--‘ -—-—-——-— ~—.—.- -~~~~ -~-—- ,-——---- —..——-.— ---—-— --.—---- -- -- - 
_— — — - - .—. — _ - . — ~~~~~~~~~~~~~~~~~~~~~~~



l. K ( I I C A L  VALU E S 1044 1 E S T I N~ PT B F ( 1)  tQU A L TO 8 1 5 5 4 ( 2 )  A 6 A I N S T  THE
A L I t R N A T I V E .  8181(1) NOT EQUAL 10 IIIBFU) . WIlERt K • 11112.
_________________ -~~ 1..) —

IOTAL NUN8IR LEVE L OF S I G N IF 1 C 1 N C ~
04 F A I L U R E S

1*14*2) .O s.. i .013 . Ob j  .100 .200

I —— . —— — — .  — —  — — .  — —  —
~~~ . 

— —  
~~— .  — —

2 ~~
— , — —  

~~~~~~ 
— —  — — ,  —— —— , —— ~~ — , ——

3 _
~~~ . —— __ , —— __

, —— __
, —— _ _ .  ——

4 ~~~ . —— ~~~
, —— ~~~~ —— ~~~~ —— Li. 4

—— . —— __ . —— — — . — —  0. 5 0, 5

* — — , —— — — , — —  0, 5’ 0. 0 C. 6
1 . — — . —  0. F U.  F 1.
44 —— . — —  .1. ~i. 1. F 1. 7
‘9 . 3, 9 1. 55 1. 6 7 .  1

1-3 — — , —— 3, 15) 1. ‘7 1. 9 2,
11 0. 11 0. 11 1. 10 2. ~ 2 .  9
14 ~~. 12 1. 11 2. 11- 2.  11 3.  ‘7
13 0. 13 1. 12 2 .  I i  3 .  10 3. Al
14 0. 14 1. 13 2 . 12 3. 11 4 , 13
1 1. 14 2, 13 4, 12 3. 12 4. 11

lb 1, 15 2 . 14 3. 13 4.  12 4 . 12
17 1, 16 2. 15 -., 13 4. 13 5. 12
18 1. 17 3, I s  ‘., 1’. 5. 13 5. 13
19 2 ,  17 3. 16 4.  15 5. 1-. o. 13
2) 2, 18 4. 17 5. ~~ 5. 15 o. 14
2 1 2, 1-9 4. 11 s ,  lb 6. 15 7. 14

22 3. 1-9 4 .  18 5. 17 ô. 16 7~ A ’
23  3~ 20 4, j 9  o, 17 7. 18 7. 18
2’. 3. 2 1 5. 19 o. i t ,  1. 17 8. 1*
25 4. 2 1 3. 20 7. 1* 7.  18 8.  17
2* 4.  22 o. 2 3 1, 19 8, 18 -9, ~7
2 7  S. 2 3  s, 21 7, 20 s .  19 9. 18
28 , 2 3 6, 22 5. 2c 9, 19 10, 155
29 5. 2’. 7. 22 5. 21 9. 20 13. 1’)
33 5. Is 7, 23  -9. 2 1 10. 2.~ 10, 2.)
31 6. Is 1, 1’. ‘~~ . 2 2  10. 21 11. 20

32 6. 26 1. 24 9. 23 13. 22 11. fl
33 6. 27 55, 25 1... 2 3  11. 22 12 . 21
34 7, 27 9, 2 5  13, 24 11. .~3 12. 22
35 7. 28 -9, 28 11. ~~ ‘. 12. 23 13. 22
3* 7. 29 ‘9, 2 7  11. 15 1?.  2’. 13. 23
37 8. 29 13, 27 ~2 .  Is 13. .74 14,  2 3
36 5. 33 10. 28 17. 26 13. 25 14, 24
3 9 8. 31 11, 28 12. 21 13. 28 15. 24
43 9. 31 11, 29 13. 2 !  14. 28 15, Is
41 9. 32 11. 30 13. 78 14. 27 15. 76
42 10. 32 12, 30 14. 25 15.  27 16, 26
43 10. 33 12, 31 14, 2-9 15. 25 16, 2 7
4’. 10, .3’. 13. 31 15. 29 At. . .78 17,  27
45 11. 34 13. 42 15. 30 16. .‘9 17. .78
46 11. 35 13, 33 15. 31 16. 30 18, 28
4 1 11. 36 14. 33  16. 31 17, .50 I a .  .79
48 12. 38 14, .54 lb .  32 17. 41 19. 2 9
49 12. 3? 15. 34 17. 32 18. 3 1 19, 30
50 13, 37 15. 35 17. 3 5  18. 32 19. 31

R tJE C T Til t NULL HYPOTHESI S IF *2 15 LESS THAN OR E’JUAL IL) A, UK II *2 iS t , R & A I t R

T H A N  U~ EQUAL TI) B. wHERE THE T A B L E  C O N T A I N S  S H E 0 4 4 1 3 t 4 4 1 t )  P A I R S  IA , 8 ) .
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L R 1 I I CA L  VALUE S FOR TESTiNG 8111(11 EQUAL II) 8181(2) AGA IN ST THE
A L I E R N A IIVE 8181 (1) NUT EQUAL TO 8781(2). WHERE K • 1 1 1 1 / .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ‘4 • 1.3

SU SAL NUNSER EEVE4. OF SIGN IF ICA N C I
.JF FA ILURES

(* 14*2) .001 .010 .0)0 .130 .230

51 13. 38 1). 3a 18. 33 19. 3.1 20 .  i t
52 13. 3 9  lb .  36 18. 34 1-9 , 33 .‘O. 32
5 3  14. 3-9 lb . 31 18. 35 25) . 3 4  2 1, 32
5-. 14. SO 17, 3 7  1-1 . i~, 20. 3’. 21. 33

14. 41 17, .35 P9. 36 .70, 3) 22.  33

5* 15. 41 17. 3.9 2). 3* 21. ~~ .12, 3 4 .
15. 42 16. 39 20. 37 71. So 2 3 ,  3’.

Si) 1*. 42 1-4 . 43 /1 .  37 2 2 .  Sc, 23. .4s
1*. 43 1-9 . 4-.) 11. Its .7.’. 37 24. 55

60 18, ‘.4 1-9 , 41 .7 1. 59 .73. 37 .74. 30
01  11. 4,4 2 0.  -.1 ~ 2 .  4 ’) 2 3 .  18 -‘4. 3 7
62 11. ‘.5 .73.  -. 2 .72.  4 5 )  ~~~‘.. Si 2 5. ~7
*3 18. 55 .73, 53 • 3. ‘.. .14. 49 Is. 35
8’ .  Iii . ‘.6 .11. ‘.3 .3. 4~ .74, ‘..~ .16. 36
65 16. ‘.1 .11, ‘.4 1-.. 41 .5. 43 ‘6. 39
68 19. ‘.7 22 , 4’. 7-. . 4. .7s. -.1 4 7 ~ 39
61 1’J. ‘.~~ 2!. 45 .15. 4 , ’ .8.  41 . 7. ‘.3
88 22. 4 i  7 2 .  46 75. 43 2*. ‘.2 .‘ d ,  ‘ .3
69 20.  49 ‘3,  46 Is, 4’. .7, 42 ‘8. ‘.1
70 20. sO 25. 4 ?  26. ‘.4 ,  11. ‘.3 .9. ‘.1

21. 5.) 25. 47 .lo, ‘.‘~ ~~~ ‘.3 ,7~9,  ‘.

72 .71, 51 .74. 48 . 7,  ‘.7k .744.  4 4  30 .  ‘.2
7)  .‘I, 5 1 2) .  ‘.3 t I ,  ‘ .6 25 .  ‘.s 50,  ‘.3
74 22. 52 2 5.  4 ’.  2 . i .  ‘ .*  .79. ‘.5 30. 4- ’ .
75 24. 53 2), 5.) I tS , 4 7  .1~~. 48 31. 44
16 2 3 ,  3 26. 52 2s. ‘.8 30. 48 31. ‘.5
71 2 4 .  ~,‘. 26. 51 29 .  -.8 30, ‘.7 32. ‘.5
755 24. s4  2?. 51 1-9 , ‘.9 3 1, -.7 32 .  4o
7-9 2 ’..  7,5 2 1.  52 30. 49 31. 46 3 3 .  ‘.6
63 2’ . .  Sb 28 .  5 7  53 .  50 3 7 .  48 3 3 .  5 7
81 25. )t, 214 . 5 4  31 . 50 32. 49 34 . 47

8 2 25. 5 7  28. ~.4 TA . 51 33. ‘.‘9 3’.. 48
83 28 .  51  29 .  5’. .37.  51 i i. 50 35. 4 . 4 4

26. 56 .79. 55 4.1 . 52 3 5 .  51 35. 4’9
5 5  26. 59 30. 55 12. 53 3-., Si  46,  øp ’)

do 2?. -9 30. Sb 33. si 3’.. 52 16, O
81 2 1 .  8.) 31. 56 3 3 .  5’. i S .  Si 3 7 ,  53
815 28,  63 31, 57  3’.. 5 4 . 35, 53 4 1 .  S t
89 26. 61 31 . 58 3’.. 55 36, 53 17. 52

2 9 .  61 32, 58 35, 55 36. 5’. 36. 5?
91 29 . 62 32. 59 .sS. Sb .5!. 54 .315. 53
92 79.  oS 33, 59 3s. So 31 .  ‘iS 3) ,  5 4
4 3  30, 83 33. 60 36. S F  3d .  ~~~~ 39. 5’.
94 30, 84 3’.. 60 . 3 7 .  s i  3~~. 58 ‘.0, 5’.
9 5 31. 65 3’ .,  61 .5 1 .  545 J ti . 51 40. 5~
98 31, 65 3’ . .  6.’ 3 7 .  59  .4 9 .  57 ‘.1. 5
97 31. 66 5), .5.- ’ 3 4 4 ,  5 -9  49 ,  5 14 ‘ . A .  5 .
98 32,  66 35. 63 38.  *3 ‘.0. 514 ‘.2. 5 - ’
‘9’) 32 .  c ,T 36. 63 i ’ 9 .  63 40 .  5 9 4. 7 . 51

100 33, 87 lb. 84 3 9 .  6 1 ‘.1. 59 -.1. 5 ?

.4t J E  I I I . (t  NULL I-IYPUI .54. sls IF *2 1 IL S — I h AP . .1K 4 Q UA L  T O A • .544 i t 1.7 Is  t.R I A )~ K

1.5*54 sIR EQUAL 13 1. ~t4tKt THE fA BL e IU NT A I NS USE U KOtMI I )  P * i - s  (A .8). 

-- 
~~~~~~~~~~~~~



.~~ L T t C A L  VALUE S FUR TESTiNG #381 11) EQUA L TO 8 3 3 1 ( 2 )  A G A I N S T  TNt
*LT t RNA TIVE 8161 (1) NOT EQUAL TO 8151(2). W4IERI 44 • 1 19 1 2 .
_________________ R • 1.1

T O T A L  NUNIkR LEVEL OF S I G NI F ICA NC L
OF FA i LU RE S

I* L + A 2 )  .001 .010 •Q~ 3 .13 .200

I — — .  —— ~~ — , —— — — , —— —~~. —— —~~. ——
2 ~~~~~~ —— ~~~~~~ —— — — , —— ~~~~ — —  —

~~~. ——
.3 

__
. —— __

. —— __
, —— __

, —— __
. ——

4 
__

, —— __
, — —  _ — .  — —  

__
. —— 3, I.

S — — . —— — — . —— —— , 5 0. 5 0, 5
8 —. — 

~~~ . —  3, 6 I) .  8 0. 5
7 — — . —— — — . —— ~., 7 0. o 1. o
15 15 8 1, 7 1. 7

— 3, 9 J. s 1. 55 1. 7
10 — — .  —— 0. 10 1, 9 1. s 2. 15
11 — — , 11 0, 10 1, 9 2.  9 2.  8
12 u.  12 3, 11 1, 13 1. 1.d 5. ‘9
13 0. 13 1. 12 2, 11 2. 1) 3. 9
14 0. 14 1. 12 2. ii 3. 11 3. 10
15 0. 14 1, 13 2. 12 3. 11 4, 11 t
16 1. 15 2 .  14 3, 17 3. 12 4 ,  11 - -

11 1, 1* 2, 14 3, 13 4. 12 4, 12
18 1. lb 2,  15 3, 14 4. 13 5. 12
19 1. 17 3, 1* 4, £4 5. ~4 . 13
20 2 . 18 3, 16 4, 15 5. 14 6. 13
2 1 2, Id 3. 17 5. 1, 5. 15 6, 14
22 2,  19 ‘., 17 5, 16 6. 15 6. 1’.
23 2, ZC 4, 18 5. 17 8, 16 7. 15
2’. 3. 23 4. 19 op 17 6. 16 7, lo

3. 21 5, 19 a, its 7. 17 8. 16
26 3. 22 5. 2,) 8, 18 7, 18 8. 17
2 7  4,  22 5. 20 7,  19 5, 115 9. 17
28 4. 23 6, 21 7,  19 8, j9 9. 16
29 ,, 23 6. 22  8, 20 15, 19 9, 18
30 5. 24 8. 22 15. 2 1 9. 20 10. 19
31 - 

5. 25 7. 23 8. .71 9. 2.~ 13, 19
32 5. 25 7, 23 9. 22 10. 21 11. 20
33 o. 26 7. 2’. 9. 22 13, 21 11. 20
34 6, 2 7  8, 25 10, 23 13. 22 11. 21
35 6. 27 8. 25 10, 23 11. 23 12. 21
36 1. 28 9, 26 13, 24 I i ,  23 12. 22
37 7, 28 9. 26 11. 25 12. 24 13. 23
38 7, 29 9, 2? 11, 25 12, 24 13. 23
3-9 8. 33 10. 28 12, 26 12, 25 14, 24
40 8. 30 10, 28 12, 2* 13, 2S 14. 24
41 15. 31 13, 29 12, 27 13, 26 14. 25
42 9, 32 11, 29 13. 27 14, 26 15, 2)
43 9. 32 11. 30 13. 28 1’.. 27 15. 26
44 ‘9, 33 12, 30 14, 28 1), 27 lb .  26
45 10. 33 12, 31 14, 29 15, 28 1 8 ,  27
46 10, 34 12. 32 14, 30 15, 28 17- 27
4 7  10. 35 13. 32 15. 30 16. 29 17. 28
48 11, 35 13, 33 15, 31 16, 30 1?. 215
4-9 11. 36 13, 33 16. 31 17, 30 18. 29
53 11, 36 14, 34 1*, 32 11, 31 18, 29

( E J E C T  T H E  NULL HYPOTHES IS IF *2 Is L E SS THAN JR k3UA L T O A, OK IF *2 15 GREATER
THAN OR E QUAL 10 8. wHERE THE TABL E CONTAINS ISlE OR&)EI4ED PAIRS (A,8).

33
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t.~ L T t C A t .  VALU E S FUR TESTING #151(1) EQUAL TO 816112) AGAINST THE
- ‘ L I E K NA I I V E  8151(1) NOT £4JUAL 40 8151(2). WHERt II • 11912 .
_ _ _ _ _ _ _ _ _ _ _  - ( e l . 1

IIJ)AL NU$5E8 LEVEL 01 S IG NI f I CANC E
it ~A 1LU *ES
I*1.Aj) .~J01 .010 .05~ .1.34) .200

5-4  12. 37 14, 3 ’. 16 .  L2 17.  3 1 4 9 ,  3.)
52 1!. 38 1 .  3 5 1 7 .  33 18. 32 19. 30
5 4  1. 3. 38 L’ , 36 1 7 .  33 18. 32 70 .  31
5-. I i .  3 9  15, 36 115. 34 19, ii .‘e, i i
5) 15. 3-9 lo.  37 155 .  34 19. 33 20 .  3.’

1 4. 4. ..) 16. 37 18. 35 20, 3’. 21.. 32
57  14. 40 11. 38 11. 3t~ Zu. 3’. 21. 33
515 14. ‘.1 1?. itS 1-9 . Sb .70. .3 .1.7. 33

15. ‘.2 1?. 39 .73. .41 .1. 35 .‘.1. 34
8..) 1~~. 4.! 18. 40 2 0 .  3 7  . . .,  So ~‘3. 3)
61 3 5 .  ‘.3 Id. 40 20. 355 .77, it. ,‘J. 4 ,

6 2 1). 43 19. 4 1 .11. 3s .7. 3 7  7 3 .  3*
63 1.5. 44 19 .  ‘.3 21 .  39 . 73 .  355 74 .  3*
6’. 17. ‘. 1-9 , 42 22. 39 23, 355 2’.. 37
6 3 1 7 .  ‘.5 23.  4 7  2.1 . 40  7 3 .  39 .5. 37
68 j 7 .  48 23, ‘.3 .13. ‘ . o  2’.. 39 .1). 355
6 /  115 . 4* .13, 43 .13. 41 .1’.. ‘.~~

‘ 16. 345
644 ItS . 4 1 .11. ‘.‘. .3, ‘.1 75 ,  ‘.0 .1*. 39
6-9 18, 4 7  21. ‘.5 .14. 4.1 Is. ‘.1 .77. 4-9
73 19, 455 22. 45 . 4.  43 .17. ‘.1 .1 7 .  ‘.0
1 4 19. 4 .9  .11, ‘.6 . 5 .  43 lb . ‘..7 ~‘7. ‘.0
1.’ .70. ‘ .9  .7 7 ,  4*  l i ,  4 . ’. .18. ‘.7 .115. ‘.1
71 2... sO 23. 47 .1~~, ‘ .4  77. 43 78. ‘.1
14 .12. 5.~ 21. 4 7  .*.  4 5  .11, ‘.3 .79. ‘.7
15 2 4 ,  1 .1’.. ‘.14 . 6.  4 5  .744 .  ‘.-. .1-9 . 4.1

‘ 1. 5 1  .7’., 4t3 . 1 ,  ‘.8 Is.  ‘ .4 10. 43
77 .71. 5.’ .7’., ‘.9 . 7 ! ,  4 . .-$. -.~‘ 30. ‘.3

2 2 .  .3 2 5 .  ‘ .9 . 8 .  4 7 .19. 45 30. ‘ .4
1-. .1.7 . 51 .75, 5) :45. ‘.7 .7’). ‘.~~ 31 . 4 4

15 5) 2 3 .  54 2 6.  5 1  . 7 1 5 .  ‘ .45  30. ‘.~~ 31. 4)
1 5 4  . 7 4 .  ~. 26. 51 29. ‘ .o  30. ‘. 7 3 11. 45
$2 2~~. s 2 7. 5.1 . 7 - J . ‘.9 4 1 .  ‘. /  37. 4~ -
8 4  2i, 5) 27 . 52 30. ‘ .9 3 4 .  ‘ .45 3 3 .  4.6
$4 .‘‘.• 56 2 7 ,  5)  30. 5)  31,  ‘ .9 ~~~~
85 .1-i. s 7  28 . 5 4  33. so 3.1 . ‘. 4 ’ . .  ‘.7 5

25 .  - 7 .755.  54 . .4 1. 51 32 .  5.) 34 .  4 1 3
8 ?  . 1 ’. d 29 .  54 31,  S.1 3 4 .  53 54 .  ‘.8
88 2*. 58 2 9 ,  5,

’ 32. 57 34. ~ 1 35. ‘.9
89 28. 59 29 . 5’, 341 . 5 3  3’.,  .- t  3 5 .  4 9
‘90 .16. s-J 30. 56 3.~. 53 34. ‘- .‘ 38. ~-C
91 7 7 .  oJ 33, 5 7 33, 54 3-’. 5.’ 38. ‘3
‘9 .1 2 ! .  61 31, 5 1 34. 54 .3 k - .  5 3 7 .  51
. 9 4  215. 81 31 . 515 3’.. ) 35. 5 4  4 7 . 51
94 .714. 62 31. 58 34. 5 5  io. 54 544 . ~- .

95 28 .  6.’ 37. 59 15, ~~* 36. 5’. 4 5 5 .  5.1
96 29. 63 42, 59 4 , .  St. 37. - ‘- 3 4 5 .  53
‘97 29. 63 .43 . 6.) 36. 51 3 7 .  55 39 ,  53
98 30, b ’s 3 ) .  60 3*. 5 7  itS . SD 3’) . 54
‘9) 30. 64 3 3 ,  61  .48.  58  315 . 58 40. 55
100 30. 65 34. 61 3?. 58 415 . 57 40. 55

‘5t ~Jt2 T 1st. NULL HYPOTHESI S U *2 iS LE SS IPIA N .344 t O U A L  14.) A. 4.144 IF 4.’ IS ..KI A T t R
344 E4)UAL TO B. w H E R E  THE 1*1411 CLS N 1A INS THE UR ()L.~1s) P 41445 (4.8).

‘--4



C~~ L fIlI AL VA(.UE$ FOR TtSTLNG #151(1) EQUAl, 10 #151 (2) AGAINST THE
51 1t. RNA 1 IVE 8151(1) NOt EQUAL 10 #151(2), WH ERE 44 • 11/12 ._____________ 1 1.2

IJT AL NUMIER LEV EL OF SIGN IFICANCE
OF FAILURES

( * 1 •*Z )  .001 .0 10 .050 .10.3 •200

1 —— ‘ —— ‘ —— ‘ —— — ‘ ——
2 —— . —— —— . — —  

~~— . —— ~~— .  —— — — . ——
3 _ — . —— __ , —— —— , —— __

. —— __
, 3 5

4 —— , — —  — — , — —  — — , —— —— , 4 3, 4
S — . — —  — . — —  —— . 5 0. 5 0. S
0 ~~~~. — — . — —  — . 6 3. 6 0. 5
7 —— . —— —— . 7 0, 7 0, 6 1, a
14 — — . —— —— . 8  3, 7 0. 7 1. 6
9 — — , —— 0. 9 3. 8 1. d 1. 7

10 —— . 1) 3. ~ ~, 9 1, 15 2 , 55
11 — — .  11 0, 10 1. ‘9 1. ‘9 2. 44— — . 12 0, 11 1. 10 2. 9 2. ‘9
13 0. 13 1. 11 2. 10 2. 13 3. 9
14 C, 13 1. 12 2. 11 2. 10 3, 13 p

is s.. , 14 1. 13 2. 12 3. 11 3, 13
16 0, 15 1. 13 2. 12 3. 12 ‘.. 11
17 3, 15- 2, 14 3. 13 .3. 12 4, 11
i t S  1. 16 2, 15 3. 13 4. 13 4. 12
1 9 1. 17 2 . 15 3. 14 4 ,  13 5. 12
23 1, 17 3. Ia ‘ ., 14 4, 14 5. 13
21. 2. 18 3. 16 4 .  15 5. 14 6, 1.3
22 2, 1-9 3, 17 ‘ . 16 5. 15 6. 14
23 2. 4- 9 4, 113 5, 16 6. 15 8, 15
24 2 .  20 4. 18 5, 17 6. 16 7. 15
25 3, 20 4., 19 8. 17 6, Ic. 7. lb
26 3. 21 4. 19 o. 115 7. 17 8. 16
.1-? 3. 22 5. 20 6, 18 7, 1* 15,  17
2 14 3, 22 5- . 20 7, 19 7. 18 8. 17
29 4. 23 5, 21 1. 19 8. 19 9, 18
30 4 .  24 6. 22 7, 20 8. 19 9, 18
31. 4. 24 6, 22 8. 21 9. 20 10, 3 9
32 5. 25 6. 73 15 . 21 9. 20 10. 19
33 5. 25 7. 23 8. 22 9. 21 10. 2)
34 5. 26 7. 74 -

~~. 22 13 .  21 11. 2.)
3, 8. 27 13. 24 9. 23 10, 22 11, 21
36 ~~. 2 ?  .5. 25 13 .  23  10.  22 12 ,  . 7 1
37 6, 28 8, 26 13. 2’. Ii. 23 12, 22
34 3 F ,  28 -9. 26 13. .14 11. 23 12. 22
3 9 7. 2-9 ‘~~. 27 11. 25 12 , 24 13. 23
40 7, 29 9. 27 11, 25 12. 2’. 13, 23
41 a, 30 10. 28 11, 26 12, 2s 14. 24
42 8, 31 10. 28 17 . 26 13, 25 14. 24
43 8. 31 13, 29 12. 27 13. 26 14, 2,
44 44 ,  3? 11. 30 13, 21 14. 26 15, 27,
45 9 . 32 11. 30 13. 28 14, 27  15. 26
46 9. 33 11. 31 13. .19 14. 27 16. 26
47 9. 34 1..~. 3 1 1.. 29 15, 28 16, 27
48 10, 34 12, 32 14, 30 1 .  29 16. 2 7
49 5.0. 35 12, 12 15. 30 16. 29 17, 28
5.) 10. 35 13, 33 15-, 31 16. 30 1 7 ,  28

4 4 t J E c l  Itl E NULL HYPOT HESIS IF *2 15 LESS 155AM OR [-JUAL 1 1  A , JR If 52 15 GRIA L R
155 A M .J’~ tiJ UAL TO 5, WHE RE THE TA8LE CONTA INS THE 04401444.0 PA I44 S (A.8).

I. - - — .-~~ ~~~- . .- ---. 
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7’~1 I t C A L  VALU E S FOR T~~~TLN6 #151(1) EQUAL 10 8181 (2) AG AL NS1 THE
1 . 4 4 P . A 1 1 W~ M T I I ( 1 )  NUT EQ u AL  TO M T S F ( Z ) ,  w H E R E ~ • 1 1 / 1 2 .

__________________ it • 1.2
I J IAL NUMSII L E V E L  01 s I G N I F 1 C A P - 4C~
.~~ F A I L U R E S

t * 1 s t Z I .031 .01 .)  .053 .100 .200

51 11, 36 13. 33 15, 31 lb. 30 ii, 29
52 11. 36 14, 34 ic.. 32 17, 31 18. 2 9
53 12, 31 14, 34 1*. 32 17, 31 Id, 30
5-, 12. 38 14. 35 16. 33 18. 32 19. 30
Sli 12. 343 1), 36 11. 33 114. 32 19. 31
5* II. 3-9 1 .  Ic. 17 , 3’. 19. 33 20. 31
51 i s .  3-9 15. 31 18. 34 19. 33 20, 32
5* 13. 40 18. 37 145 . 35 19, 34 ‘1. 32
7 ,9 14, 40 1*. 345 115 . 35 20. 3’. 21, 33
63 14. 4 1 1 7.  315 19. 36 20 ,  35 21 . 33
61 1’.. 41 17, 39 1-9 , 3e~ 2u. is 22. 34.
62 1.  42 1?. 3~ 41.... 37 .11. 3* .7 .1 . 3’.
*3 15. 43  18, ‘.0 23 .  37  ~~~~ 38 2 3 ,  35
8’. 1). 4 3  18, ‘.0 20 .  38 2 2 .  3 7  2 3 ,  3’i
65 l b.  44 Id . 41 21, 38 22. 31 23. 3*
66 16. 44 1.9. 4. 21. 3’) .1... 3* 24. 36
6 7  16. 45 19, 42  22. 39 2 3 .  3 13 2 4 ,  3?

17 , ~~ 19. ‘2 22. ‘.0 2 3 .  3-9 2 .  37
6-) 17. 48 20, 43 2 .  43 24 .  39 25. 344
73 17, 47 2 3 .  44 23. 41 2’.. 4.~ 25. 38

18. 47 21, 44 .3, ‘.2 24. ‘.0 28 .  39
72 18. 48 21. 45 .4. 42 25. 41 28. 39
73 18. 48 21, 4 5  2 ’. .  43 2 5 .  41 2 7 .  4C
74 19. 49 22, 46 2-.. 4 3  2 8 .  ‘.2 . 7 7 .  ‘.3
1, 1.9, 4-9 22 ,  46 25. 44 28. 42 2 1 5 .  41
78 20, 5-3 2 3 ,  4 7  ~ s, 4 ’. 26 .  ‘.3 28, 4 1
77 .10. 5 )  23 ,  4 7  28 .  45 2 7 ,  43 1114 . -‘.‘
78 23, 53, 23. 48 26 .  ‘.5 1 17 .  ‘.4 14. ‘.7
7-9 21. 51 24 ,  48 26. 46 2 *.  44 .1-9 . ‘.3
8)  21.  52 24, 49 21.  46 28. 45 30. 43

21. 53 2’.. 49 .7 .  ‘.7 2 8.  45 30. 44
82 22 , 53 25- . 5) 28. 47 29. 48 31. ‘.4
83 22. 54 25, 53 Is. ‘ .0 29, 4b 31. 45
8’. 22, 54 26. 51 215 . 4*5 30. 41 31. ‘s )
85 23 .  55 26 ,  51 2 9 .  49 30. 47 32. 48
88 23, ~7, 26. 52 .19. 4 9  31. ‘.8 32 .  46
81 2’.. Sb 27. 53 30. 50 31, 48 33, ‘.7
88 24, 5* 27, 5.3 30. 55) 31. ‘ . -~ 33 .  ‘.7
89 24, 57 2 8,  5’. 33. 51 ,.. 4-9 33. 47

25 ,  5 7 28.  54 31. 51 33. 53 3’.. 48
-9 1 25.  58 28, 57, 31. 52 33.  50 34 .  ‘.15
-97 25. 7,9 29. 5~ .32. 5~ 3 3 .  5-1 35. 49
93 26. 59 29, 50 32. 53 .33, 51 35. 49
94 26, 63 29 .  58 32 .  5 - 3  34 .  52 S t .  53
95 2 7 ,  8)  30. 51 33,  5’, 34.  57 36.  53
96 2 7 .  61 33. 57 33. 5’. 35. 53 3*. 51
91 27. 61 31. 58 3 ’. ,  55 3 5 ,  53 37, 51
98 28. 62 31. 58 3’.. 55 35. 54 3 7 .  52
99 28.  62 31 .  59 34 .  Sb Sc..  54 .143. 541

~00 28. 83 32. 59 35. 5-c. 36. 5-5 38. 53

.ttJE C l lilt NULL HY POJ H4 SLs II *2 Is LESS t , IAPs OR 1.JUAL TO A.  U~ II 52 15 G R E A J t R
115A M J-t tJ UA L 10 5. WHERt ~ IHt TASL CONTAIN S THE &) l t O E R e O  P A I R S  ( A . 1 4 ) .
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.~~IT 1C AL VALUES FOR TESTING #TBF(L ) E.~UAL 10 8T 8112 ) A (iALN ST THE
A L T t R N A I 1 V E  #TIF(1) NOT EUUAL TO #1144(2). 8154.441 44 • 11/12 .
____________________ ~~ 1.3

T O T A L  NUM43 E! L E V E L  OF S I G N I F I C A N C E
31 FAILURES

151+1.2 )  .001 .010 .05- u .10.) .200

1 — — ,  — —  — — , — — — — . — —  — — .  —— — —  . ——
2 — — .  — —  —— ,  — —  — — ,  — —  — — .  — —  — — .  — —

3 
__

. —— —— . —— __
. —— _ — ,  — —  _ _,  3

4 _ _,  —— __ .  —— __
, — —  — — .  4 __ ,  

*,

5 — — , — —  — — . —— — — . 5 — — .  5 0. 5
0 — — . — —  — — , — — — — , c. 0. c 0. 5
7 —— , — — — — .  7 3 .  7 0 .  o 3. 8
a —~~~~. — —  — — .  8 0. 7 3, 7 1 . 6
9 —— . —— —— , 9 .i. 1,  1 1, 7

10 — — .  10 3. ‘9 0. *5 1. 15 1. 1
11 — — .  11 3. 13 1. 9 1. 8 2.  8
12 — — . 12 3, I~ L I  10 1. -9 2.  ~13 —— . 12 3. 11 ~~ . 10 2 .  13 2,  9
14 0.  13 1. 12 2 .  11 2, 10 3. ‘7

3, 1 4 1. 12 2. 11 2. 11 3. 13
18 3. 14 1. 13 .1. 12 ~~ . 11. 3. 11
17 ~~. 1 1. 1’. 3. ~2 3. 12 4 . ii
18 3. 18 2, 14 3. 13 3. 12 4, 12
19 1. 16 2 . 15 3. 14 ‘.. 13 5. 12
23 ~. 17 2, 15 3. 1’. ‘.. 13 5, 13
21  1. 1~ 3. I c ,  ‘.. 15 4.  14 5 .  13
22 1. 145 3. 17 4.  15 5. 1’. 6, 14
23 2. 19 3. 17 4 .  18 5. ~) 8,  14
24 2. 19 3. 18 5-. Ic b. 15 0. 15
25 2, .‘O 4,  16 5 .  ~ 7 6. 18 7. 15
Zr., 2. .11 ‘.. 1-~ 5. 17 8,  l b  7. Lb
2 7  3. 21 ‘.. 1-9 8. 1’3 7.  17 7. 18
28 3~ 22 5. 2-. c.. i~ 7. 1*3 8, 17
29 3. 2 2 5, 211 - 8, 19 7, 18 8. 17
3.) ‘.. 23 s, 2 1 7. 1-9 *5 .  1-7 9. 3. 8
31 4 . 2 ’. 8. 22 7.  2 11- *5. 1’. 9. 113
32 4. 24 o, 22 is. 2 8. 20 9. 19
33 4. 2) 6, 23 8. 21 9. 2 - 3 10. ~~ ‘)

3-, 5. ~s 7, 2 3  8, ~i 9, 21 I U .  19
35 . 76 7. 24  ‘9. 22 9, 21 10. 20
36 5. 26 7. 24 -9, 23  10, 22 11. 20
37  c.. ~.l 8. 2~ 9. ‘3 13, 2 2  11. 21
38 c.. 28 8. 25 10, 2’. 11. 23 12, 2 1
39 c.. 2 43  1 4 .  .‘c. 10. 2 ’. 11. 2 3  12. 22
40 1, 29 9. 26 10. 25 11, 24. 12.  22
41 7. 29 9, 2 7  11. .15 12.  24 13.  .13
42 7. 30 -7. 28 11. 26 12.  25 13. 23
43 7. 30 13. 2 1.3 11. 2a 12. 2 14, 24
4’. *5. 31 10, 29 12. 2 7  13. 28 14, 24
45 8. 32 10. 29 12. 2 7  13. .76 14, 415 -
46 8. 32 11. 30 13. 2 *5 14. 27 15. 25
47 9. 33 11. Jo 13. 2 15 14, 2 1 15, Za
48 1. 33 11. 31 .3. 29 1’., 28 15. 26
49 ‘~. 34 12. 31 14. 29 1.5, .!b 16, 2 ?
50 10. 34 12, 32 14. 33 15. 29 lb .  21

~LJ t C T  THE ‘.U&.L HYPOTHESIS IF *2 IS LESS T HAN OR EQUAL TO A. siR IF 52 15 5,RE A TLR
IslAM 044 EQUAL IL) B, WHERE THE TABLE CONTAINS THE ORDERED P A I R S  14 . 4 3 ) .
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L~- L T i 1 1 A L  V A L U E S FOR T E S T I N G  IiTBF (1) E QUA L 10 MT8 F (2) A G A I N S T  Til t
4Llt ~~N A 1 L V ~ M18* (1I #01 EQUAL Ti M18F(Z), WHERE R • 11/12.

_______________________________________________________• 1.3
TO T A L  NU MB E R L E V E L  OF i I G N I F I C A N C L

UI  FA ~~LuR4.5
1* 14 * 2 )  .001 .010 .05-3 • 103  .200

51 10, 3s 12, 32 14, 30 15, 29 17, 28
52 10. 35 13, 33 15. 3 1 18. JO 17. 214
5 3 11. 3* 13. 33 15. 31 lc.. 30 17. 2-7
5- - ’ 11. Jo 13. 34 1,. 32 17. 30 18, 29
5) 11, 37 14, 34 1*. 32 17. 31 18, 311
Sc 12. 38 14. 3, 18. 33 17. .3 1 19 .  30
5 7 1’ . 3d 14. 35 17, 3 3  1*. 32 19, 31
5- 8 12. 3-9 Is. it, ~ 7. 3’, 11. 32 19. 31
5-7 13 . 39 15. 37 17, 3’. ic~. .33 2.0. 32
6-) £ 3 .  4.) 15. 37 145 . 35 19, 33 2 0 ,  32
8 1 13. ‘.3 lb .  38 l i ,  35 17 .  3’. 2 1, 32
8.? 14, 4 1 io. 3* 18, 3t 2 3 .  3’. 21.  33
63 i -’.. 41 16, 39 1-7 . 3* 20, is 21, 33
6’. 1.4. ‘.2 17. 39 19. 37 2 3 .  35 22. 34
*5 14, -.2 17, 43 3, 37 21. 36 22, 34
66 15. ‘.3 143, 40 20 .  3* 2 1.  38 23 .  35
67  15. 44 18, 41 23,  38 ~11. 3 ?  2 3 .  37,
6* 1*. ‘.4. 18, 4~ .1. 39 2 2 .  3 7  2 3 .  36

— 69 16. ~ 5 1-9 . 42 21, 39 2 2 .  345  24. 3b
1*. 45 1-9 . 42 ~1. 40 23. 3d 24 ,  37
17. 46 19, ‘.3 2 2 .  ‘.C 2 3 .  3 7  25 .  31

12 17. ‘.6 ‘3. 43 22. 4~ 2 3 ,  39 25, 3*5
7 3  17. ‘.7 20 ,  4’ . . 13 1  “1 2’.. 4.) 2 5 .  38
74 1*5. 4.7 23, ‘.4 23, ‘.2 24, ‘.3 26. 39
75 .8. ‘.8 2 1. 45  .3 .  “2  2 5 .  ‘.1 2*. 39
lb  1*.  4 * 5  21, ‘.5 2’ . .  43  25 .  41  2 7 .  40
7 7  1-7 . 4-9 21 ,  -~b 2 4 ,  ‘.3 2 5 ,  ‘.2 27. 43
7~ 19. 49 22, 4.0 ‘ .‘ . ‘.2 27, ‘.1

1-7 . 53 22, 47 25- . 44 26. 43 2*5. 41
82  ‘u .  s J 2 3 ,  47  .75, 45  2 7. 43 2 1 4 .  ‘.i
81 .73, 51 23. 4.45 26, ‘.7, .27. 4 4  2-9 , 42
*2 75). 5-1 2 3 ,  4* 26, 45 2?. ‘.‘. 2 7 .  42
153 21 .  52 2 4 ,  49 11c., 48 2 8 .  45  2-7 , ‘.3
8’. .71. 3 2”. 4 ’9 .77, ‘.8 28 .  4 5 30. ‘.3
85 21.  s3 . 74 .  sO 2 ? ,  ‘.1 28. ‘.5 30. ‘.-.
88 .72. 5’. 25. ~2 2 7. 47  2 9 ,  4~ 31. ‘.4
87 22. ..‘. 25 ,  51 28.  4* 2-9 . 4* 31. ‘.5
8*3 22 .  55 25 .  51 2 8 .  4 8  30, 4 7  31. 45
43-9 2 3 .  55 26, 52 2-7, ‘.9 30. 47 32. 48

23. - ô  .7a. 52 2-7 , 4 ’, 30, ‘.8 32.  46
91 23 .  50 2 7 ,  53 2 9 ,  53 31. 4 15 33 .  ‘.1
92 2 4 .  5?  2 7 ,  53 30, 5~. 31, 4-7 33. 47
93 2’.. ,7 27, 5’. 33, 51 32, 4-7 33 .  ‘.8
-94 24. 5 - s  214, 54 31, 51 3 2 .  53 34 .  -,*
95 2) .  5 13 2 3 ,  55 31. 52 32.  50 3’.. ‘.-~
4* .75. 59 .78. 5-s 31. 52 fl .  S~ 3~~. ‘.9
91 2s. 5’9 2-7 . 56 32 ,  5 3  33,  51 3 5 ,  4-9
98 26.  8.) 2-7 , 58 i 2 .  53  34, 52 35. 50
99 2b.  60 30, 57 32, 54 .34. 57 30. 5 ..)

100 2 ?.  61 30. 57 33. 54 3 4 .  53 38. 51

h - J E C I  h-it N O L L  H Y P O I I - 3 E s I S  IF *2 Is L t S S  h-IAN OR E O U A L  1.3 A, JR II- 52 iS G R E A l i - R

I S-I A N jR tQUA L TO B, wi l tRE THE TABLE LOPII A INS Tilt OR D tRFD PA IR 5 (A ,81.
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~R 1 l 1 C A L  VALUE S FUR Its(IN. 13181(1) EQUAL TO 15143112 ) At ,Al ’~5I lii i
A L I t R M A T I V E  M T 3 F 11) MLII EQUAL 13 MTBFI2). WiltRE R • 119(2.
___________________ R 1.4

IUI AL N UMB ER L E V E L  OF S I G N I F I C A N C E
UI F A I L U R ES

1*14*2 ) .0.1 .C1) .353 .133 .200

A ~~~~ — —  
__

. —— — — . —— _ — . —— — _ . ——
.7 __

, —— __
. —— _ _

, —— —— . — —  
__

. ——
-3 —— . —— __

, —— _ — , — —  _ _ ,  — —  _ _,  3
— —  — — , ——  —~~, 

— —  — - — . 4. — — ,  ‘,
7, — — . — —  — — . — —  — — , 5 —— , S 0. 5 7-

o —— . — — __
, —— — — , 0 0, 5- C,

7 — — . —— —— . 1 ~~. 8 1. b 0. 8
-I —— . —— — — . 0. 7 3 .  7 1. 8
-‘ — — . 9 — — , 9 0, 8 11, 7 1, 7

10 — — . 10 0. ‘7 3. 8 1. 14 1. 1
11 —— . 1 1  .0. 10 ~~, 1. c 2 .  45
12 —— . 1~ 0. 10 ~~. ‘9 1. ‘7 2,
13 —— . 1 2  3, 11 1. 10 2. .9 2.  ~J
14 —— . 13 .0. 12 1. 10 2 .  10 2 .  ‘7
15 C ,  13 1, 1.~ 4 .  i i  ~~. 1i.~ 3. 1~
16 3. ~~ -. 1. ~3 2. 12 3. 11 3. 10
17  2~ 15 1, 13 .7, 1.’ 3. 11 ‘.. ~~L
16 2 .  i s  1, 1’. i. ~ 3 3. 12 4. U

0. 1* 2. 1’. 3. I i  i ,  12 4 ,  14
23 1. 17 .1. 15 3 .  t ’ .  ‘.. 13 s.  12
2 1. 1. 17 2, 16 .3. 14 ‘.. 1) 5. 13
22 1. 18 3, 1* ‘.. 15 -‘. 1. 5. 13
.13 1. 1*5 3. 17 4. 15 5, 1’. 8. 1’.
.7 -. .1, 1-9 3. 1? ‘.. 18 s.  £3 8. 1’.
25 2 ,  73 3, 18 s ,  1* 5, 15 8. 1’
2 6 .7. 20 4. 16 ‘. 17 8. 1* 7. 1’
27 4. 21 4.. 1-7 5. 17 s ,  18 7. 1*
2 *5 3. 21. 4., j 9  8. 1*5 o. 17 7. 15
29 3. 22  5,  23  ~~. 1* 7. 17 8. 1*
3.) 3. 2.1 ,. 2 1 o. 19 7. 114 14. 17

3. .73 5,  21 7, 19 7. 18 8. 17
32 ‘.. 24 5. 2 2  7 .  23 8. 19 -7 . 1-15
33 4. 24 8. 22 7. 20 8. 19 -9. £3
34 ‘.. 25 8. 2 3  ~ . 21 9. .7 .) 10, 1-7
35 5. 25 o, 2 i  8. 21 7, .~.‘ 13. 19
36 5. 26 7.  24 14. 22 ‘9. 21 10. 20
3 1 5 .  26 7, 24 9. 22  10, 2 1 11. 23
38 5. 2 ?  7, 25 7. .73 1... 22 11, 21
3.j 0. 27 8. .75 9. 23 10. 22 11. 2 1
40 8. 28 8. .7b 13. .7’. 11. 2 3 12. 22
4 1 o. 29 8, 26 10, 2-~ 11, 23 12. 22
42 6, 2-9 7. 27  10. 25 11. 2’. 12, 23
43 7. 30 9, .77 11, 25 12. 24 13. 23
4. 7. 33 9.  28 11 . 26 12 . 25 13. 24
45 7. 31 -9, 2 *5 11, 26 12, .7) 1’.. 24
46 8. 31 10. 29 111 . 27 13, 26 1-.. 2-.
4 7  8. 32 .0. 29 1 .  2 7  13. 28 14. 2 5
48 8. 32 13. 30 12,  .7* 13. 2?  15. 25

-9, 3.3 11. 30 13, 2 8 1’.. .77 iS. 28
5.0 9. 33 11. 31 13. 29 14, 28 15. 26

R E J E C T  Is-s t MULL HYP OI . I t $ IS  II *2 Is LESS THAN 04 E O UA L  IL) A .  OR IF * 2  IS ( R E A T t M
T H AN JR t O U A L  10 8. WH E R E  Tilt TA 8L E CONTAINS THE OROE#L D PAI R S IA ,L3i .
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t

1~
L~~ t 1 L S . ~A L V A L U E S FOR TESTIN G MTSF (1) EQUAL 10 15181 12 ) A GAINST THE
A L T  ~5 N A 1 1 V c  13111 (1) NOT E QUA L TO MTBF (2 ) . WH ERE P • T 1112
_________________ ______________________________________________________

• 1.4
T O TA L  NU13~ ER LEWt L OF SIGNIFICANCE

if l - A L L U R L ~ 
—

(*1452) .0~~1 .010 .050 .IQC .200

51 ‘.. 34 11. 31 13. 29 15. 2* 16, 27
52 -~, 34 12, 12 i’., 30 15, 29 18. 27
5 3 10. 3 12. 32 14, 30 15. 29 17. 28

10, 36 12. 33 15- . 31 1*, 2-7 1?. 28
Lu, 36 13. 33 15. 31 18. 33 17. 29

5* 11. 37 13, 3’. 1,, 32 18. 30 114. 29
5 7  11. 37 13. 34 18. 32 17. 31 18, 30

U.  38 14.. 35 1*, i i  17. i i  18, 30
12, 314 14, 35 10. 33 17. 3.2 19. 30
12. 3-9 ~4 .  38 17, 3’. 1*5, 32 1’1, 31

6. 12 ,  39 15. io 17. 3-. 1*. 3 3  2 0 ,  31
62 i~~. 43 15. 37 17 . 34 1— , i 3  2 0 .  32
03 13. ~J £3. 37 18. 3:’ 1’9 . 3’. 20. 32
8’. 13, .1 16. 3u 145. 3~ J. ’?, 34 21, 33
65 13, ‘.1 lb .  36 1*5. 3c 2 3 .  35 21. ~3 3
66 1’., 4 2 1*, 3 9  1-9 . 36 .2..., 3:’ 171. 3’.
6 1 j 4 ,  ‘.2 17, 3-~ 1-7 , 37 23 ,  3* 2 2 .  3’.
85 14. .  43 17, ‘.0 1-7 . 3 ?  21, 38 2 2 .  35
6-9 15. ‘.3 1?. 40 .1L., 3* 5 21, 37 23 , 35
1.) i i,  44 114 , 4 1 23, 3 * 5 21. 37 23. 35
7 1 15. ‘.4 £3, ‘.1 21 , 39 2 2 .  3? 23, 35
12 16, 4 :’ 18. 42  2 1 .  3-7 2 2 ,  345 24, 38
7 3  t o .  ‘.5- 19. 42 . 7 1 .  ‘.0 2 3 .  38 2 ’. .  37
74 ~o, ‘.~~ 1-9 . ‘.3 2 2 .  ‘.0 2 3 .  39 24, 37
75 17. 46 1-7 , ‘.3 2 2 ,  41 33. 3.9 2 5 ,  38
10 17. ‘.7 2.) . ‘.4 .12, ‘.1 17’.. 40 25 ,  3 45
77 1 1 ,  ‘.7 2 3 .  ‘.‘. 2 3 .  4 2  2 4 .  ‘.0 2b,  39
78 18. ‘.8 21, 4s .3, 42 2’.. ‘.1 2b . 39
79 114, ‘.8 21. 45 23. 43 .75, ‘.1 26. 40
8.) 115, ‘.9 21. ‘.6 c - . , 43  25.  ‘.2 2 7 ,  ‘.3
* 51 1-7. 4-9 2 2,  40 2’ ..  43 26 .  -.1 27 ,  0
142 L’9. 52 22. 47 25 - , 4 4  28,  ‘.3 27, 41
83 1-7 , 5-)  .12,  47 2 ’ .  ‘.‘. 2 6 .  4 3  2 8 .  ‘.1
8-. 20 ,  51 2 3 ,  4 4 5  2) .  45 27, ‘.3 28, 4 2

20, 5-2 23, ‘,o 26. ‘.5 27, .. ‘. 29, ‘.2
86 23 ,  52 2 3 ,  4.9 .78, 48 27 .  ‘.4 29 , ‘.3
8? 2 1.  53 24. ‘.‘9 176. ‘ .8 28 ,  ‘.5 3 9 ,  ‘.3
8* 21 . 53 2 4., 50 27 , ‘.7 245, ‘.7, 30, ‘.‘.
8-9 41. 54 .7’., 5-.) 2?, ‘.7 2 8 .  4~~ 30, ..-.
9. 22. 54 2 5 ,  51 2 7 .  4 e ~ 4-i , ‘.~~- 31, ‘.5
91 2 2 .  55 .15, 5~ 214 . 48  .79. ‘.7 3 1 . .  -~~~

92 2 2 .  5)  .75, 52 2 8 .  ‘.9 30. ‘.7 31, ‘.5
93 23. 56 26, 52 .9. ..‘. 30. ‘.8 32 ,  40
9-. 23. 58 26, 53 L~~~~ SC 30. 4 s  32, 4 t -
95 23. 57  26, 3 29, 50 31. 4- 32, ‘.7
‘76 2 ’.  57 27, 5- , 30, 51. 31. -.-9 33, ‘.1
‘9? 2’.~ 58 2 7 ,  4 30,  51 31, -.7 33,  ‘.8
98 24,  58 2 7 ,  55 30, 1 32. 53 34 ,  4 4 5
99  21, ,  5-9 28 .  55 31. 5-2 32. 5) 34. 4 9

100 2s .  5 - 7  28. 55 31, 52 33. 51 3’.. 49

- (t JE2I Is-s t MULL . h Y P O T H E S I S  IF *2 15 L E S S  I s-SAN UP tJLI AL I..) A. OR IF *2 IS ~R Es1...~
THAN J.~ E .9UAL TO B. WHER E TIlE T A B L t  C O N T A I N S  THE (.lROtRtO P A I R S  (A ,8).
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..R L I L C A L  VALU E S FQR TEST ING MTBF (1) EQUAL TO MT8F (2) AGAINST THE
A L I t R N A T I V E  MT8F (1) NOT EQUAL TO MTBF (Z), ~HE4E P • 11/12.

P •
TOTAL NUMBER LEV EL OF SIG$IFICANCL.
OF FAILURES

(*14*2 ) .Ooi. .010 •.)50 .100 .203

I — — , —— — — , — —  
__

, —— —~~. —— __
, ——

.7 —_ , —— —— , —— __ , —— __
, —— __

, ——
3 _ _ ,  —— — — ,  —— __ ,  — —  — _ , — —  — _ , 3

V. 
‘$ 

__
, —— _ _,  —— _ _,  —— _ _ , 1, ~~~ 

4,

— —  —— , —— — — .  5 — — , 5- 0, 4
8 —— . —— —— , 6 — — .  6 0, 5 2.  5
7 —— , — —  —— , 7 — — , 6 0, 6 0, ~
45 — — , —— —~~ *5 3, 7 3, 6 3, 6
9 — — , ‘7 —— , 8 ), 8 0, 7 1. s10 — — , 13 —— , 9 3. *5 1. 14 1, 7

11 — — ,  11 3, 13 3, 9 1, 8 1. 7
12 — — , 11 3, 10 1, 9 1. 9 2. 8
13 —— , 12 3,  11 1, 10 1, 9 2, 8
14 — — ‘ 13 3. 11 1. 10 2 ,  13 2. 9
£3 0, 13 3, 12 1. 11 2. 10 3. 9

0, 14 1, 12 2, 11 2, 11 3, 10
17 1., 14 1, 13 2, 12 3, 11 3, 10
1* C, 15 1. 14 2, 12 3. 12 4 ,  11
1? 0, 16 1, 14 3, 13 3, 12 4, 11
2... 0. £3 2 ,  15 3, 13 3, 13 4, 12
21 ~

., 17 2, ~.5 3, 14 4. 13 5, 12
22 1, 17 2. 18 ~~ . 14 4. 14 5, 13
23 1, 1.8 2, 16 4. 15 4 , 14 : ‘.  13
24 1, 1-7 3, 17 4, 15 5, 15 6, 14
2 5 2. 19 3, 17 4, £3 5, 15 8, 14
2 6 2, 23 3, 1* 5 - ,  16 5, l b  6. 15
2 7  2, 23 4, 18 5, 17 6, 16 7. 15
28 2, 21 4 ,  1-1 5, 17 6, 18 7, 16
2-1 3. 21 4 ,  19 o, Id 8, 17 7, lb
30 3, 22 4 . 20 6. £3 7, 17 8. 16
31 3. 22 5- ,  21 6, 19 7, 18 8, 17
32 3, 23 5, 21 7, 19 7, 18 8, 17
33 4.  24 5 .  22  7,  2o 8, 19 9, 1*5
3-’. 4 , 24 6, 22  7,  20 8. 19 9, Is
35 4 ,  25 - 6, 23  7,  21 8, 20 9, 19
3* 4, 2 8, 23 o,  21. 9. 20 10, 19
37 s, 26 6, 24 8. 22 9, 21 10, 20
38 5, 26 7, 24 8, 22 9, 21 10, 20
39 5, 21 7, 25 9, 23 10, 22 11, 21
43 ), 27 7, 25 9. 23 IC., 22 11, 21
41 6. 23 8, 26 9, 24 10, 23 11, 21
42 8. 28 8. 26 10. 24 11, 23 12, 22
43 6, 29 8, 27 13, 21 11. 2’. 12, 22
44 6, 2-7 9, 27 13, 25 11, 24 12, 23
45 7, 30 ‘1, 28 11. 26 12, 2-. 13, 23
46 7, 30 9, 28 11, 26 12. 25 13, 24
4? 7, 31 -7, 29 11. 26 12, 25 14. 24
4 8 8, 32 13, 2-7 12, 27  13, 26 14, 2 5
49 14. 32 10, 30 12, 27 13, 26 14, 25
5.) 8, 33 13, 30 12. 28 13, 27 1.5. 25

REJE C T  THE NULL HYPOTHE SIS IF *2 IS LESS THAN OR E QuAL TO A, Oh~ IF *2 IS GREATER
[HAN OP EQUAL TO B, WHERE THE TABLE CONTAINS THE ORDERED PA iRS (A,B).
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(..~1TI C AL VALUE S FOR TESTING MTBF(1) EQUAL TO MTBF (2 ) AGAINST THE
A L I c . i~NA [ I V E  MTBF(1 ) NOT EQUAL TO MIBF (2), WHERE R • [1/U.
_________________  R • 1.5

T O T A L  M U N 8 E R  L E V E L  OF S I G N I F I C A N C E
Of h- A l LU R ES

(X 1 + * 2 )  .001 .010 .050 .100 .200

51. 8, 33 11. 31 13, 28 14, 27  15. 26
5-2 9, 34 11, 31 13, 29 14, 28 1,. 26
53 9, 34 11, 31 13, 29 14, 28 18, 27
5’. 9, 35 12, 32 14, 30 15, 29 16. 27
55 10, 35 12, 32 14, 30 15, 2’7 16, 28
5o 10, 36 12, 33 14, 31 15, 2-9 17, 28
5! 10, 36 13. 33 15-, 31 16. 30 17, 29
58 10, 37 13, 34 1), 32 1b~ sO j 7 , 29

11, 31 13, 34 1.5- . 32 16. 31 18, 29
60 11, 345 13, 35 16, 33 17, 31 18, 30
61. 11, 38 .44 ,  35 16, 33 .17, 32 19, 0
62 12, 3-1 14, 36 16, 33 1*5, 32 19, 31
63 12, 39 1’.. 36 i7, 34 Id, 33 19, 31
64 12, 40 1:’, 3? 17, 3’. IP, 33 21.., 32
65 1~~, 40 15, 37 17, 35 19, 34 23, 32
66 13, 41 £3, 38 18, 35 ~~ 3’. 23. 33
61 13, 41 1~~, 38 1.45 , 36 19, 34 21, 33
68 13, 42 l o ,  39 18. 36 20.  35 2 1, 33
69 14, ‘.2 16, 39 19, 37 .10, ~~:‘ 21, 34
73 14, 43 17, 40 1-9 , 37 20 .  38 2 2 .  34
71 1 4 ,  4 3  17, 40 1-9 , 38 21, 36 22, 35
72 15, 4’, 17, 41 23 ,  36 21. 37 2 2 .  35
73 iS, 44 18, 41 2 .. , 3c 21. 37 2 3 ,  36
74 15- . 4 5-  18, 42 2., 39 22, 3.~ 23, 36 - -

75 16, ‘., j 6 ,  42 21, 39 22, 38 24, 36
76 16. ‘.s 19, 43 21, ‘.0 22, 33 2’.. 37
77 ~~*, 4* 19, 43 ~1.. 40 23, 39 2’.. 37

10, 47 19, 43 22, 41 23. 39 25, 3*5
79 1?, 47 23, 4’, 2 2 ,  4]. 24 ,  4 0 2 5 - ,  3s
8o 17, 4*5 20, 44 23, 42 24, 40 25, 3~7 - -

81 17, 4 *5 20,  45 23, 42 24, 41 26, 3~
82 18, 49 2 1, 45 2 3 ,  43  25 .  4 1 2 6 .  4C
83 18, 4-7 21, 46 24, ‘.3 25, 4? 27, 40
8’. 18, 50 21, 46 2’., ‘.3 25 ,  42 27 ,  40
85 19, 5-3 22, 47 24, 44 26, 42 27, 41
66 19, 51 22, 47 25, 4’. 26. 43 26. 41
87 1 9, :‘1 22, 48 25, ‘.5 26, 43 28, 42
8* 2.., 52 23. 4* 2s, 45 27, 44 28, 42
89 20. 52 23 ,  49 26, 4* 21, 44 29. 43
VI ... 20, 52 23. 49 26, 46 27, ‘.5 29, 43
91 21. 53 24, 50 26, 4 7  2*5. 4s 2 9,  43
92 21. 53 2 ’.. 5- . .  2 ? ,  47 28, ‘.6 30, 44 —

93 2 1, 54 2 4 .  53 .1, 48 28,  46 30, 44
94 21, ~..4 2~~, 51 27. 48 29, ‘.8 31, 45
95 22, b~ 25, 51. 2a, ‘.8 29 ,  - i7 31, ‘.5
98 22 ,  55 25, 52 ~8, 49 30, 47  31, “6
9? 22, 58 26. 52 2~~, 49 30. 48 32, 46
98 23, 56 26, s3  2 9 ,  53 33, 48 32, 46
9-7 23, 57 26, 53 29, 50 31. 49 32. ‘.7

100 23,  57 27, 54 30, 51 31, 49 33. 47

RV.~JECT THE NULL HYPOTHE SIS IF *2 Ia LESS THAN OR t3UAL TO A , OR IF *2 IS G REA T E R
[HAN u-I E JUAL TO 8, UrS E R~~ THE T A B L E  C O N T A I NS  THE OROL. KtO P ALR ~ (A,8) .
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.- I L I  ILAL.  V A L U 1 . S IUR T E S 1 I N O  M T 8 I - t 1  ~ JiJAL h J  M181 In A UA IN S I  IHt
A L I t * N A I I V L  Mill-I l , NUT 100*1 11) MitI f 121. wHt .1 1 ~ • U/Ti .
_________________ R 1.8

I O I A L  N U M B L A  I.IVIL 01 SIG M Ib ICA NL. L
.11 1 A L L U R E S

t~~L• ’. f l  .001 .01.) .05) . 1 O C  . 2 00

1 — — .  — - — —— . —— — — .  — —  — — . —— — —
— —  — — . — —  

__
. —— __

, — —  __ . — —

I —— , — —  
~~~~~~ — —  —— . — —  — — . ~~.

— —  _ _
. —— . •. —— . •, _ _ ,—— __
. — —  _ _ . 

., — — . ~) 0. 4
— —  — . 8 . C . S 0. ~1 — — . — — — — . 7 ~~

— . e. 0 .  8 0. 5
14 — - . 14 3. / 0, ii.

4 —— . 9 — — .  14 3. 7 u. ~ 1. 8
1.) — — .  1.) — — . ‘1 3. ..~. r 1 .  7—— . 1 1 .  0. -I 3. ~‘ 1. * 1. 7

11 0. 1..) 3, 9 1. 14 1. *5
1 . 1  — — . 1~ 3. 1.1 A ’  ‘ 1. ‘~ ‘14 — — . 1 - ’ 3. L I 1. 1.4) 1. 9 .‘ . -d

1 5 —— . 1 I 3. 1.~ 1. 11 ... L~ _‘ . 1
18 0. 14 1. 1~ :. 1 1 .~~. 1 3. IC

4 11 3 .  14 1. 13 .~~. 1.~ .~~. IL I, 1.3
14  0. 15 1, 13 :. 1..  ~. 11 3. 11
19 0 . 1 ’  1, 1~ .‘ . 1~ ~. 1 ‘. 11
C.) 0. .~~~ 1a 1 4 I .  13 1. 1.~ -.. 11
:1 U. t V .~ .~~, i~ 3 .  14 4 .  Ii ‘

A~~ I? . L .  ~~. . ~~. 
-
‘. I:

.3 1. 18 .. ~~ ~. 1-. ~~. 14 ‘.

1. 114 .~~. Ic -  -‘.. 1~- -.. 1’. ‘. 13
1. 19 3. 17 ‘.. IS . 1’ 8.  1’.
.. 1~ I. LI  . 18  ‘ , I~ 8. ~~‘.

1. .0 3 .  114 ~~. IC. ‘.. it. 8 .  1 ’
C. .‘C 3. 19 — . 17 8 .  18 7 .  1 )
:. Cl - . .  19 s .  1.1 t’ . 17 1. it’

30 • .~1. -.. 20 - . 1~. 8. i T  7. It.
3 1 1, .. q , 

~~ t.. 114 7 .  17  7.  i t .
3. .~3 5. .~1 o. ~9 7 .  114 14. 17

I I  3. . I 5. Cl 8 .  14 7 .  114 14 . 17
34 4 .  .-‘. s .  :1 1, 20 7, A~~ 1143) 4. C.. .. Z C  7.  :0 8.  LVI ‘9. hI
it. 4 .  25 8, .~C I .  • 1  8. ~‘U 9. 1~
Il k .  ~‘5 o .  :i ~~. :~ ~~. ~1 -9 . 19
38 it. c-., .‘ 4  8 .  C C  4 . .1. 10. 19
19  5.  Ct.  o .  .~~~ 8. ~

‘. ‘4 . .~I. 13’
4.) s. :1 1. .‘-. 9. 9.  ~ L LU.  :o
‘.1 5. . 7  7,  .‘~~ 4 .  1 10. :: ii. Cl
4 :  .V .  .‘14  7~ C 5  -

~~. C I t O .  C.  11. .11
4 ’  ~~. . t .  1~ .“ 10. .~3 t L ~
44 8. C~ ~4 , t. 13. .-, 11. ..~3 1:.
4 5  C’ . ‘-9 II. .~ T 13. .‘ S  11. C-. 1~~. ‘ I

48  8 .  IV) 1. C l  1 .3 .  .‘“  i t.  .‘“ 1.~. .
‘
~~

4 ,  1. 4 ..) 9 .  .~*5 1 1. . .6 1.. C ’ . I V .  •‘ %

4 1 4  7. 3 1  4 .  . 8  1 1  • C c —  I C ,  . ~ 1.. C
7. i i 9. :9 11. .~ I.’. .‘) 14. J 4

5 )  • . 42  L V ) .  . 9 1:. C l  1 1. . C .  1~~. :~

‘4 J 1... 1 1 P41 NUL L HYPL) I Pi t. SI S U ~Z 1 S  1 SS 1 P4*1, ..IR t iJL’AL 1(1 A .  III t I  ~~.
‘ 1’- L .Rk A V II

1 1 4 A M  0.4 I~)UAL 11.) 8. w H IRl  1141 iA 14~~t C UP4IALNS I P I L 0~~L )VRlO ~‘ A I l h 5 I A . 1 4 1 .

- ..A. r
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c~~1 I L C A L  V A L U I S FOR 1(511.14., M i l f I l l  E Q UAL TO P4181 (2 ) A G A I N S 1  111 1
A l i t  K N A I L ’vL IlIUFIl ) NUT IQUAL. TO P4181(2), WH ERL R • 11/12.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~ 1.14

iOT AL NUP(bE* LEVEL OF SIGIII FL CA N C L
UI- I-AlLUR E S

.001 .010 .050 •100 .200

51 8. 32 13, 30 ~2. 28 13. 26 14. 25
5! 8. 33 1), 30 1!. 2 * 13. 2 ?  15- ,  26
53  8, 33 11. 31 13. 28 14, 27 15. 28

‘9, .4’. 11. 31 LI . 29 14. 28 1 5 .  26
5:. 9, 34 Ii. 32 13, 29 14, 28 Ic,. 27
50 9. 3) 11. 32 14. 30 15. 2-9 lo , 27
57 9. 35 1!, 3 3  1’.. 30 15. 29 it., 28
56 10. it. 12, 33 14. 31 15. 29 17, 2 8
59 13, 36 i i ,  33 iS. 3~ 1.6. 30 17. 29

10, 3? 13. 34 i,.  3 2 10. 30 17 . 29
81 11, 3?  13, 34 it’ , 32 It., 31 18. 29 

V
62 L i .  38 L~~. is is ,  32 17.  3 1 j M . 4~~
61 11. 38 1’.. 35 16, ii 1.7. 32 18. 30
8-. 11. 3-9 14. 36 l b .  33 17. 32 i .  Ii
65 -  12. 19 19. 36 18. 3’. 114 .  33  19. 3 1
60 1 2 .  40 15, 31 11. 34 13 .  33 1~~. 3 1.
81 1., -.3 I s .  37 1 ?,  35 18. 33 20. 42
b-I  . 4 1 .  41 15. .4~~ 1 .?,  35 LVI. 34 .0. 32

- - 4  13. ‘.1 15. 38 18. it. 1~~, 3’. .~J. 337.)  13 . ‘.2 1*. 39 i d ,  it- 34 , 35 21. 33
71  1). -.2 10. 39 1*, 30 .C. 35 .1. 3’.

1’.. 2 lb~ 39 19. 3? .‘(... 38 21 , 34,
Fl 14. ‘3 1?. ‘.0 1~~. 37 .~O. 3 14 C C .  34

1’,, ‘.3 17. 0 19 , 314 .- l .  36 2 2 .  35
75 15. 4-. 17. ‘.1 23, 414 21. 37 2 2 .  35
75 15. “4  18. 41 .3. 34 C l .  3 1 2 3 ,  30
7 1  15. ii £ 8 .  ‘.2 2 0 .  4 ’ .  . 2 2 ,  3* 1’). 30
114 15. 95 18. ‘.2 • 1. ‘.0 22. 3d ~‘4, 37
H 18. 46 19. 4.4 2 1,  40 22. 39 C’., 37
$0 I t- .  48 1-4 , 43 21. 40 23. 39 24. 31
14 1 16, - .7 14, ‘.4 .22. ‘.1 23. 39 25 . 38
82 1 7. 9 ?  1-9 , ..‘. ~~ .‘ . 41 2 3 ,  ‘.0 2 5 ,  3 14

4 84 11. 48 23. 44 CC. -.2 .‘ - .. -.0 C S .  39
14.. 17, 48 .23, 4 5  .3 ,  4 ?  ~ 4 ,  ‘.1 .2 6, 39
* 5 ’  17 .  49 2 3 ,  ‘.5 2 3 .  - . 3  2 — .. ‘.1 2 6 .  .sVI
80  1.1, ‘.4  21, -.6 .‘J, ‘.3 .5. 42 26. 40
a? 18. ‘J 21 . 46 2 -.. —.3 2 5 .  -.2 2 7 .  43
88 18. 5) 21, ‘.7 i’.~~ ‘ .‘ . .5, ‘.2 27, 91
8-9 1 ’ .. s1 22, 47 2-. . 44 26 .  43  27. 41

19 . 5- 1 2 .~. 4J .5,  ‘.5 2 6 ,  4 3  2 8 ,  ‘.2
9 1 19, 5.’ 22, 48 .5 ,  45  26 .  4’. 2 8 .  42
92 21. . 52 2 3 ,  4’~ 5, ‘it ’ 27 ,  4 . ,  214,  ‘.2
‘43 20. 52 23. 49 28. 40 .‘ 7 ,  ‘ .5  29 .  43

2 0 ,  53  2 3 ,  ‘ ,9 26. -.6 27. i .9. ‘.3
-9) .‘u. 5 3  2 4 ,  SU 28. ‘.7 2 8 .  , 5  29 .  44
414 2]., 54 24, 5) 2?. ‘.1 28, 48 30,  44
91 ‘1, 54 24. 51 C?. ‘ . t’  2 9 .  ‘.t. 30. 4 4 ~

‘98 21, 55 2~~, 51 2?. 41 .3  19 . ‘.7 31. - .-
9-4 22.  55 25. 52 28, 49 29. 47 U. ‘.5
100 22, 56 25, 52 28. 49 30. 48 31. 40

~~t J~~...I 1P- 41. NULL PIYPUIHISIS 11 *2 15 LE SS IHAI ’. OR IJUAL (U A. OR II 4 .  15 G R E A T E R
( HA N  .3 .4 P. ’J U A L  (Li B, WH IRL (HE IA VILI CJNTA (NS IPI L UROL Ill-I) P A i R S  IA .* 5 ).

-I- I



_ _ _ _  - -- n

L R L I I C A L  VALU E S FUR l t sllN G Ml bf I].) EQUAL TO M I B I (2 )  A (,A 1M~ 1 TNt
~t L L K N A t I V L  P 4 1 8 1  U) 1401 EUUA L TO M18 F12 ), WH IRL K • 11/12 .
__________________  K 1.7

(01*1 NUMBER L EV E L iF S I G N I F I C A N C E
ijl I -AILU RE~

.Ooi .01.1 .050 .130 . 200

1 ~~~ —— __
, — —  _ _

, —— — _ ,  —— _ _ ,  ——
1 ~~~~~~ 

— —  — — , —— ~~— , — —  — — ,  —— — — ,  ——
I —— . —— __

, — —  
__

, —— __
, —— —— . 3

4 
__

. —— _ _
, — —  

__ , 4 
__ , 4 

__
, 9

.4 
__

, —— __ , —— __
, 5 _ — , 5 3.  L~

— —  ~ 6 ~~~~. b 5 0. s
1 — — . — —  — — .  7 — — . 0. 0. 5

— — . 8 — — .  1.3 0, 1 0 ,  0 0. C’
‘9 — — .  14 3, 7 3, 7 1..

10 —— . 10  — — .  -9 j, 4 C . 7 j .  P
11 ——. 13 ——. 9 0. ~

- 1. 4 1. 1
—— .1 1  3. 10 , 1. ii 1. 14

13 —— . 1..’ ,, 13 1. ‘9 13 ‘-4 .2. -
~

1’ . — .  1.
, 

3. 11 1. lo 1. ‘9 2.
1 — — . 1 4  j .  1. 1. lo 2~~ 10 2. ‘~

1o — — . 13 0. i. 1, 1~ 2.  Ice 2 ,  9
1/ ~~. 1, 1.3  2. 11 ‘‘ . 1  3 . 1 2
1 - ’ ~~. 13 1. 13 2 , 1 4  2, 11 3. .3
1 4  ~~. Li ~~. 14 2, 12 3. 1! 4. I~

13 i s  1. 14 2. 13 3, 1’  — s .  11
2 .  .~~ t O  I. Is 3. 13 3. 12 “.  ~2

u. 1?  2 . 15 3, 1-i 4. 13 -.. 3 2
C i  I. ii 2 .  L~. 3. 1 4. 13 5. 13
2-. 1. to  2 .  i t .  1, 15 ‘.~ ~ ‘. ~~, 13
2 5  13 18 2 .  17 ‘.. .‘

~- 4 .  1’. 5.  13
I, .- . 3, 1? 4. It. 5. 15 b. 1’.

.1/ i .  1-9 4. it ’ .s, 16 5. A s  14,
3. It~ 5, It- 5. A~ t . ,  •

- -
~ 2. 23  3. 1’. 5, 17 6. 18 6. 15

JO . . 21 1’. 5, 1? o, 17 7, it-
3 1  2 ,  L’ ‘.. .10 s. Ui a .  17 7. Ia

i. 2. 4 .  7.. b. it ’  6 .  11 1. it.
3 4  3. 2 3  .. 2 1  o,  ~9 7~ 114 8. 17
3-. 3, -~~~~ 5 .  21 a, 1’9 7, 114 14, ~7
35 3, - -, ,, 2~ I .  2.) 7.  19 14. 1 14
30 3. 2 ’.  5. 2 2  7 .  2.. 14.  19 4. It ’
3 1 ‘. 5, 22 1. 2 1 8,  Co 9 .  1:’
i t -  ‘i, / 5  ~~, 2 3  7.  2 1  14 .  20 ‘4,  1’~
3 9  ‘.. Co 8. 2 3  0~~ ‘1 4, 2’ LU , 19
‘.3 4,  2t .  0. 24 1. 2 2  V I .  2 L 10. .3

13 2 7  7.  24 14. .12 ‘4. Ci 12 . ‘ )

-.2 5, • 1 7. 25 -9 . 23 13. 22 It, .21
43 13 13 7,  13 ‘9. 2 3  IC. 22 11. -‘1

5. 214  7. 2~ -4. .1’. 1..’. .23 11. C i
4 5  6, 2-4  3. 20 9. 7’ . IC. 2 3  12 .  22
40 8. ‘-9 14 .  2 1  10. .15 11. .‘i 1.’. 22
4 1  0.  Jo 8. 2 7  10. 25 11. .14 12 . 23
48 0. 30 9, 214 10. 25 11. 2’. 13. Ci
-.9 7, Ii 9, 214 11. 26 12. b 13. 2 - .

1. 31 -4, 214 11. 28 12, 25 13. 2- .

0 ~ I Itit. N U L L  K Y P U  I HE 5 1 5  II *2 1~ L S S I ~1AN tIR 1. OL~A L I U A. UK II - *2 1 ~ I V

tk 13U41. T o  VI .  itl~~-~~ 111 1 (Alli E ~ U N I A i 74S THE 0RD~~R t0 PA IR S 14.8).

- -— — ——-— — - -—.~~-—-. _____- __4_ ._ ~~ - 
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LRLIIL&L v&LIj ES FU~ TESTIN c MTBFI1) EQUAL TO M T $ F 1 2 )  A GA I NST T HE
A L IE RNAT IVE MTBF (1I NOT EQUAL TO NTB F(2 ) ,  WHE RE K • T1/T2.
_________________  

.4 1.7
T OTAL NUNBER LEVEL OF SIGNIF ICANCE

OF FAILURES _________________________________________________________

(X1+X2) .001 .010 .050 .100 .200

51 7, 31 9, 29 11. 27 12, 26 14, 24
52 7, 32 13, 29 12. 27 13. 26 14. 25
53 8, 32 1), 30 12, 28 13, 26 14, 25
5’. 8, 33 13, 30 12. 26 13, 2? 14, 26
55 8, 33 1), 31 ~3, 28 14. 21 U-, 26
50 6, 34 11, 31 13. 29 14. 28 15, 26
5? 9, 34 11, 32 13. 29 14. 28 15. 27
58 9. 35 11, 32 13, 30 15, 24 It.. 27
59 9. 35 12, 33 14, 30 35. 29 16, 214
60 10, 36 12, 33 14. 31 15, 29 L b .  2t ’
61 10, 36 12, 33 14, 31 15, 30 17. 2 14
62 10. 37 12, 34 15, 32 16, 30 17. ~9
83 10, 37  13, 34 iS,  32 lo .  3~ 37, 29
64 11, 38 13, 35 15. 32 16, 31 18. 30
o5 II. 314 13, 3s 15, 33 17. 3? 18. 33
ba 11, 39 14. 36 Ia, 33 11. 32 18. 30
67 11, 39 14. 36 ~o, 34 17, 32 £9. 31
68 12, 43 £4, 3? 11, 34 114, 33 19. 31
69 12, 4) 15, 37 1?, 35 to. 33 19, 32
70 12, 40 1 ,  3~ 17, 35 314, 34 20, 32
71 13, 41 15, 38 1.7k 35 1’.. 34 20,  33
7? 13, ‘.. Is. 38 18, 30 £9, 3’. 20 .  33
73  13, ‘.2 16, 34 1.14, 38 19, 35 21. 33
7’, 13, 42 16, 39 Ii, 37 20. 3i 21 ,  3 ’.
75 14, 43 16, 40 ~-4, 37 ~o.  36 21. 34
76 14. 43 17, ‘.3 19, 37 23. 30 22. 35
77 14, 4’. 17, ‘.1 19. 38 21. 3? 2 2 ,  35
78 14. 44 17, 4 1 23, 38 21, 37 2 2 ,  35

15, 45 18. 41 23. 39 2 1. 37 23 ,  30
15, ‘.5 18, 42 2), 39 22. 38 23. 38

81 15, 46 18, 42 21, 40 22 ,  38 23, 37
82 Ib, 46 18, 43 21. 40 22, 39 2’., 37
83 10, 46 19, 43 21, 40 23, 34 24. 37
84 16, 47 19, 44 22, ‘.1 23, 3’4 24, 38
85 16, 4? 19, 44 22, 41 23, 43 25, 38
86 17, 48 20, 45 22, 42 2 4 ,  40 c S ,  39
8? 17, 48 20, 45 23, ‘.2 24,  ‘.1 25, 39
88 1?, 49 20, 45 23, ‘.3 24, 41 26. 39
89 18, 4-9 21. 46 23, 43 25, 42 26, 4.)
9.) 18, 50 21, 46 2’., ‘.3 25. ‘.2 26, 40
91 .18, 50 21, ‘.7 24, ‘.4 25, 42 27. 41.
92 18, 51 21, 47 24. 44 26. 43 27, 41.
93 19, 51 22, ‘.8 2’., 45 26, 43 28, ‘.1
9’. 19, 52 22, 48 2), 45 26, 44 28, 42
95 19, 52 22, ‘.8 25, 46 27, 44 28, 42
96 20, 52 23, 49 25, 46 27, 44 29, 43
9? 20, 53 23, 49 26, 40 27, 45 29, 43
98 20, 53 23. SC 28, 47 28, ‘.5 29, 43
99 23, 54 24, 50 6, 41 28, 46 30. 44

100 21, 54 24, 51 2?, 414 28. 46 30, 44

Rc 0 € C t  IH t~ N U L L  H YPO THE S I S  IF *2 IS L E SS  T H A N  OR EVJ &JAL TO A , JR IF x2 IS G R E A T E R

TrIAN 0.4 E O U A L  10 8, W HE R E  THE T A B L E  C O N T A IN S  THE O R D E R E D  PA I R S  (A,8).
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_________________________________

C R I I I L A L  VALUE S FOR IESUN~ NIBF1 A ) E UAL EL) P1181-12) A oAIN ST THE
A L I t . 4 N A I I V e  P1 1 01 - ti ) NOT EQ.JAL 10 PlI0F (2). IHERE H • 1 1 / 1 2 .

__________________ .4 • 1.14
IuIA L NUMBER LEV E L OF S !GNL FI CAN C L
J~ FA ILU HES

(Xj +X2 ) .3j t  .0 12  .05.) .L~s0 .200

—— __ , — —  _ _ ,  — —  — — .  —— —— . ——
2 —— , —— —— , —— ~~— . —— ~~~~ —— —— . ——
3 

__
, — —  _ _

, — —  _ _.  — —  — — .  3 __ , 3
—— . — —  — — , — —  — — . 4 — — .  4 — — .  4
—— . — —  — — , —— —— . S — — .  S — — . 4—— , — —  — — . o — — . ~ — — . s 0. 5

I — — , — —  — — . 7 — — . 6 3. a C.
-4 —

~~~ , 14 ~~~ 7 — — .  7 u .  e~ 0. a
-
~ 

_ — . -4 ~~~~~~ 14 3. 7 o, 7 C , a—— . 1 0  — — , ‘4 i , o ~
- . 1 1.

11 —— . I.) —— ~ 9 .~. 14 0.  14 1. 1
12 — — , 11 3. 1) . 9 1. 14 1. 1
13 —— . ii 3, 1) 3, -i 1. ‘7 1. ~4
14 —— .1 2  3. 11 1, 1.) 1. ‘~ 2 .  14

—— . ~~ 3. 11 1. ~C ~~. -4 2 . 9
—— , 13 3. 12 1, 11 1. 1) .1. ‘4

11  —— . 1-. 3. 12 1. 11 .‘ . I C  3 .  ~2
10 o. 14 1. i i  .1. 11 2 .  11 3. 1-2
1? 0. ~s 1, t 3  2.  12 2 .  11 3, 13

0, 1) 1. 14 2 .  12 3. 12 3. A t
2 1  0. Ac, 1. 1’. 2, 13 3. 12 4. ii
2 ’  U .  La  1, 15 3, 13 3. 13 “ .  12
2 3  3. 17 2. U- 3. 14 4 .  13 -‘. 12
2-. 1. 17 2 ,  . 0  3. 1’. 4 .  13 5. 13
2)  1. 114 2, 16 3. 1) .. 1’. 5. 13
26 1. 1-1 2,  17 .,. 15 -.. 1’. 5. 1 -3
2 ?  1. 19 3.  11 -.. l o  5, ~5 5 .  1
29 j ,  2.) 3, to -,. 16 5. 15 6 .  14
2-9 2, 23 3, 114 4 .  17 , L a 8, 15

~, 2 1 3, 19 . 17  t- . ~a 6. 15
31 2. 21 ‘., 19 5. 1? 6. 1 7  7. Ic.
32 2, 22 4. 2u ,. 18 a. 17 7. 16
33 2,  .12 -.. ZG a. 18 6. 17 1. Ic,
3-. 3. 2 3  ‘., 2 1 6.  19 1. I c ’  ~‘ . 17
35 3. 23 5. 21 8. 19 7. Lc ’  c- . 17
36 3. 24 5. 2 t  0. 2)  7. 1-9 1 4 - .  1
3 1 3. .1-. 5, 22 7. 23 14 . 1-4 4 . .14

4. 2) 5, ~ 2 7 .  2 . )  14. 19 4 .  1-14
3’, 4. 25 a. 23 7. 21 14. 2.. 4 . 19
40 -.. 26 a ,  2 3  8. 2 1  ci. 2~ 4 .  i’-J
41 4. 26 6. 24 14, .12 ‘4 . .11 13. 2.)
42 4. 2o ~ , 24 14, 22 9. 21 10. 20
43 5. 2? 7. 25 8, 23 -4 .  2 2  13. 23
4’. 5. -‘7 7. 25 -9. 2 3 10. 22 11. 21
45 . 28 7,  26 -9. ~‘ 3 10. ~! 11. 21
‘.0 . 28 7 . 2 0 9. 2 ’.  10. 23  11, 22
4? 0. 29 14, ?0 A u ,  2 ’. 10. 2 3  12. 2.’
48 b, 29 8. 2? 1). 25 11. 24 12 . .1.1
49 0. 30 14. 2 7  10. 25 11. 24 12’. 23
50 0.  3~) 8, 26 l o .  2 6 11. 2 ’. 13. 2 3

R E J E C T  THE NULL HYPOTHE S IS IF *2 U- LES S THAN OR E -.)UAL 111 A. OR jF *2 U- C R I A I t R
IHA N U.~ ~.JU A),. TO II, wHERE IHL IAtlij CO N TA IN S THE U R D E RtO PA IRS (4.14).
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C RI TICAL VALUES FOR TESTING MT8FU) EQUAL TO P1101 -12 ) A (,A INST THE
A LT tRM4TIVt: MT8FU) NOT EQUAL TO MTB* (2). wHERE H s T1/T2 .

~a__ 1.3
T O T A L  NUMBER - 

LEVEL OF SIGNI F IC ANCE
iF FAILU RES

tX1 +*2) .001 .010 .050 .iOu .2ou

51 7, 31 9. 2d 11. 26 i ,  25 13, 2’.
52 7, 31 9, 29 11, 26 1.2 , 2~ 13, 2 4
5 3 7, 32 9, 29 11, 2 7  12, 26 13. 24
5-, 7, 32 1), 30 12, 27 l i .  26 14, 2s
55 8, 33 1.), 30 12. 28 13. 27 14, 25
So 3, 33 10. 30 12, 2d 13, 27 14, 26
57 14. 34 10, 31 12, 2 9  14, 27 1 ,  26
58 14, 34 11, 31 33, 29 14, 214 15, 26
5’, ‘1, 3’. 11, 32 13, 29 14, 28 15, 2?
60 9, 35 11, 32 13. 30 14, 29 16, 2?
61 9, 3) 12, 33 14. 30 15, 29 16, 28
62 9, 36 12, 33 14, 3.1 15, 29 16, 28
63 10, 36 12, 33 14. 31 15. 30 17, 214
6’. 13. 31 3 2 ,  3’. 15, 31 16, 30 17. 29
65 lii , 37  13, 3’. 1), 32 16. 31 17. 29 r
66 13, 38 13, 35 15, 32 16. 31 l b .  ~~
67 ii, 38 13, 35 15. 33 17. 31 114, 33
68 11, 3-3 13, 30 U’, 33 17, 32 l b .  30
6-9 11, 3 9  14. 36 16, 34 17, 32 19, 31
70 11, 39 1’,. 37 1~~, 3’. 114, 33 19, 31
71 12. 43 14, 37 17. 3’. 18, 33 19, 32
72 12, ‘.3 15, 37 17, 35 19, 33 20 ,  32
73 12, 41 15, 314 17, 3) 114, 3’. 20 .  32
7’. 1~~, 4~ 1.5, 38 1.8, 3b 19, 3’. 20 ,  33
75 13, 42  15, 39 114. 36 19. 3 21. 33
76 13. 42 18, 39 18, 3a 19, 35 2 1. 3’.
7! 1.3, 43 16. 40 1’3. 37 20, 3s 2 1, 34
7o 1’.. 43 Jo , 40 19, 3? 26, 36 21, 34
79 14, 44 17, ‘.0 19. 38 23 . 36 2 2 .  35
8.) 14. 44 17, 4. 1 1-1 , 38 2 1, 37 22, 35
81 14, 4-. 17, 41 20. 314 21, 37 22, 35
142 15, ‘.5 11, 42 23. 39 21., 37 2 3 ,  3a
83 15, l’s 18, 42  23 .  39 2 2 .  3 14 2 3 .  36
14-. 15. 4b 18, 43 21. 4.0 22 ,  38 2 3 ,  37
8, I s.  ‘.8 114. 43  2 1,  40 2 2 .  39 2 4 ,  37
80 16. 4 7  19, 43 21, 4~ 23 .  39 24 ,  37
o F  16, ‘.7 19, 44 Z i ,  4 1 2 3 ,  39 24 ,  3 14
1414 L a ,  4 9  19. 4’. 22. 41 23, 4 3 25 ,  38
8 9  1?. 48 19, 45 22. ‘.2 23, 4.) 25 ,  39
74 17, 48 20, 45 22 .  4 2  2 4 ,  41 25, 39

17,  49 20, ‘.5 2 3 ,  43  24 ,  41 26.  3-?
92 i T .  . 9  23,  48 2 3 ,  43  2 4 ,  4 1 26,  40
‘93 l e .  sO 21. 46 2 3 .  43 25, 42  26 ,  40
‘4- , 18. i) 21, 47  .~~‘s ,  44 2 5.  4.? 2 7 .  41
95 ~14. 51 2 1,  47 2 4 .  44 25. 43 27. 41
96 18. 51 2 2 .  4 14  24. 45 28, 43 27, 41
97 19. 52 2 2 ,  48 2 5 .  ‘.5 2 6, 43 28, 42
98 .19, 52 2 2 ,  48 ~ 5. 45 28. 44 28, 42
9 19. .~2 22. 49 25,  4 6 2 1. 44 28 .  42

100 20. 53 23. 47 25, ‘.6 27, 45 27. 43

S

R EJECT THE NULL HYPOTHESIS IF *2 15 LtS ) THAN OR E.)UAL TO A , JR IF *2 15 GR EAT E R
THAN OR LUUA L TO 9, w HERE THE TABL E CONTAINS THE QRDERtD PAIRS (4,6).
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C R I T i C A L  VA LUE S FOR IE3ILNG MIOFlI) E3UAL IC M18F (2 ) A&.A ZNST THE
AL TE RNAT IV E MTB FI1~ NOT EQU AL TO MTBF (2 ), WHERI K s ~~ /1’~’.
_ _ _ _ _ _ _ _ _ _ _  

( . 1. 9
TOTAL N U M B E R  L E V E L  OF SIGkI FICAkC~
OF FA IL URES

t * 1 ’ *Z )  .001 .010 .0)3  .100 .200

1 — — . —— ~~
— , —— — — .  — —  — — .  .

4 _ — , — —  — _ ,  —— —~~~, —— — — . ~~~~. — —

3 _ — , — —  _ _ .  — —  — — .  — —  — — ,  3 — — . 3
4 —— . —— — — . — —  — . , “ . 4 — . 4.

S ~~— , —— —~~~, 
— — .  S — — . S ~~~~~

3 — — . —— — — , 6 —— , 5 — — . ~ 0. 5
I — — . — —  — — . 7 — — . 6 0.
8 —— , 14 —— , 7 —— . 6 u .  6 0. 6
9 —— . 9 — — .  14 ~~. I 0. 6 0. 8

Iu  —— , .7 — — , 14 ,,, I 3, 7 1. 0
11 — — . 1-3 — — , 9 j . a 0 . 7 1. 7
12 — . A~ — — . 10 u, 14 1 .  s 1. 7
13 —— . ii 3. 13 3. ‘9 ~~. a 1. 6
14 —— , 12 3. 11 1. ‘9 ~~. 9 2 .  o
ls —— . 12 3, 11 1, 10 1. ‘4 2 .  ‘7
16 —— . 13 3, 12’ 1. 13 ~~. ~.) 2 .  ‘717 —— . 13 3. 12’ 1. 11 .~~. 10 2 .  ‘3
114 ... 14 3. 13 1’ 11 2 .  11 3. 10
1-9 0. I s  1. 13 2. 12 2. 11 3. 10
2 )  0. 15 1. 1~ 2 .  12 3. 11 3. 11
21 0. Ia  1. 14 2 .  13 3. 12 3. 11
22 C. Is 1. 1 4 2. 13 3. 12 4.  It
23 ~~. 17 2, 1’- 3, 13 3. 13 4. 12
24 0. 11 2 ,  15 3. 1’. ‘.. 13 ‘.. 1
2 5 1. 18 2 .  18 3. 14 4 .  14 5. 13
2 6 1. 13 2 .  I c .  3. 1) - .. 14 5.  13
2 7 1. 1-9 2. 17 -.. 15 -.. 14 5. 1’.
2 8  1. 19 3. i7 - .. la 5. 15 5. 1’.
29 .. 20 3. to 4 .  16 s. is a, 14
30 2. 2) 3. 18 4. 17 5, lo 6. 15
31 2. 21 3, 19 ,, 17 S.  16 6. 1.5
32 2. 21 4. 19 5. 17 8. 17 7.  18
33 2. 22 4, 23 ,. to e~. 17 7. Ia
34 2 .  22 4. 2~

j 5. to ~~. 17 7.  It,
35 3,  23 4. 2i a.  19 7,  l b  14,  17
38 3, 2 3 4, 2 1 6. 19 7, 18 8. 17
31 3. 24 5.  21 a. 20 7. 19 14. 17
38 3. 24 5. 2 7. 23 7. 19 8. 18
3 3  3, 2 5.  22 7. 26 a,  19 9. 1-14
43 4.  25 s .  23 7. 21 14, 22. 9. 19
41 4, 25 6. 23  7. 21 8, 20 9. 19
42 4. 26 o.  .24 14, 22 ‘3. 2 1 13.  19
43 4. Za 6, 2’. 8,  2.~ .. 21 10. 23
4’. 5. 27 ~~. 1 4  c ’ .  22  9. ~I 10. 20
45 5. 2 ?  7. 25 o ,  23 9. 22 10, 21
46 5. 28 7 .  .‘5 -4. 2 3  10. 2 2  11. .21
47 s. 28 7. 26 9. 24 10. 23 11. 21
4 8 5. 2-3 7. 2 6  3. 2’. to. 23 11, 22
49 6, 29 8. 2? i0 .  25  11. . 3  12, 22

6. 30 8. 2 !  13. 25 11. 4 12 . 23

R E J E C T  IHE NULL HYPOTHESIS IF 12 IS L iSS THA N OR EJ UA L lii A.  )R 1) ~ 2 U- G R t & T t R
I HA ’4 CR IUUAL TO 0, WH ERE THE TABLE CO NTAINS THE 3RI)LRtL ) P A L K s  (4.14).
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C R I t I C A L  VALU E S FOR TESIIN 6 NI SF IL ) EQUAL TO P118 )12 ) A GA IN ST THE
ALItIIN AT IVI IITIFIL) NOT EQUAL TO P118)12). WHER E R • Ti/U .
_________________  4 • 1.-i

TOTAL HURlER LEVE L UP ~I~ NIFICAP4CF
OF FAILURES
(*1.12) .031. .010 .050 .100 .200

SI a. 30 8. 28 10. 25 11. 2’. 12, 23
52 a. 31 8. 28 13. 26 11. 25 13. 2 3
53 1. 11 ‘3, 28 11. 26 12’. 25 13. .24

7. 31 9. 29 11. 27 1?. 25 13. 24
7. 32 9. 29 11. 27 12. 26 13. 2

58 7, 32 10, 30 12. 27 13. 26 14. 25
5-7 8. 33 1). 30 12. 28 13. 27 1’.. 25
58 8. 33 13. 31 12, 214 13. 27 1’., 26
59 8. 34 13, 31 12. 29 Ii. 2? 15. . a
6.) 14, 34 11. 31 ~3. 29 1~~. 214 1) ,  2a
81 9. 3) 11. 32 13. 29 1’.. 2 -3 15. 27
82 9. 35 11, 32 13. 33 1’.. 29 Ia. 2 7
63 9. 35 11. 33 1’. 30 15. 29 16. 28
64 9, 36 32, 33 14. 3.1 15. 29 18, 28
65 Lu. 36 12. 34 1’. . 31 15. 33 17. 214
be. 10. 37 12, 34 1’.. 31 1~~. 30 1 7,  2 9
aT 13.  37 12. 34 15. 32 16. 31 17. .?-~
6 14 10. 38 13, 35 15. 32 I a.  31 17, .‘9
69 13. 314 13. 35 15. 33 La . 31 18. 30
70 11. 33  13, 36 16. 33 17. 32 18. 33
71 11. 33 14. 36 I a .  33 17. 32 18. 31
72 11. 39 14. 36 la .  3’. 17. 33 19. 31
7 3  11. 4..) 14. 37 18. 34 18. 33 E 9~ 3 1
74 12 ’. 40 1’.. 3 7  t l .  35 114. 33 19, 32
15 12,  41 L~~. 38 17, U’ 1.14. 34 20, 3
78 12. ‘.1 15. 38 17. 35 114. 3’. 20,  33
71  13. ‘.2 15, 3-4 18. 36 19. 34 13. 33
78 13. 42 15, 19 114. 36 19. 35 21. 33
79 13. ‘.3 16. 3-7 114. 37 19. 35 2 1,  34.
140 13. 43 10, 43 114 . 3 ?  2 3.  3~ 21 ,  34
81 14. 43 18. 40 1-9 . 37 .23. 3o .21. 34
82 14, 4’. 17, ‘.1 1-3 . 36 20. 38 2 2 ,  35
83 14,  44  17,  4 1 i ’ 9 ,  ( 8  2 1 .  37 2 2 .  3 5
84 14, 45 17, 41 23.  39 2 i .  31 2 2 ,  36
85 U’. 45 17,  42  2 0 .  39 21 .  38 2 3 .  Ia

15. 46 18, ‘.2 23 .  3’~ 2.2 . 38 2 3 .  36
6 7  15. ‘.8 18. 4 3  2 3 .  4)  2 2 .  38 2 3 .  37
88 15. 40 Id. 43 2 1 .  ‘.0 22. 39 i’.. 3 7

89 1~~. ‘.7 1-7 , ‘.3 2 1 .  4 1 2 2 ,  39 2 4 .  37
90 18. 47 19. ‘.4 2 1 .  41 2 3 .  ‘.3 2 ’.,  38
91 16. 48 1-7 . 4’. 2 2 .  ‘.1 2 3 .  40 . 75 .  38
92 18, 48 17, 4 5  22 ,  42  2 3 .  40 15, 39
93 17. 47 23. ‘.5 .~2’. 42 1’.. “1 .25. 39
9’. 17. 49 23 .  40 23 . ‘.3 2’.. 41 26. 37
95 17. 49 23. 48 2 3 ,  4 3  24. 4 1 26.  40
96 17. 50 20. 48 23. 43 ~5. 42 26. 40
97 18, 50 21, 47 23. ‘.4 2 5 .  ‘.2 ’ 2 8 .  4)
98 18. 51 21. 4? 2’.. 4’. 2 5 ,  43 27, 41
99 18, 51 21. ‘.8 2’.. 45 2). 43 21. ‘.1
100 19. 53 22. 4 8 2 4 .  45  2 6.  ‘.3 ~‘ T .  4 .’ - 

-

R E J t C T THE N U L L  HYPOTHE SIS IF *2 15 LESS T I-IAN OR EQ uAL TJ A , OR 11 .2 I s  G R E A T E R
THA N OR E QUAL 10 8. WHERE THE TABL E CONTA INS THE OR DERE D PA i R S  (A.8).
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__________________________________________ 
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2RIII CA L VA LU E S FOR TES T IN G NilfIl) EQU AL TO 8TB)12) AGA INST THE
A L T t R N A I I V E  NT$F(1) NOT EQUAL TO NT$F (2), itiERE R • 11/ 12.
_________________ R • 2.0

fOTA L HURlER L E V E L  OF SI~~N !FICA NCE
OF F A I L U R E S  

________________________________________________________-
I * 1 • Z 2)  .001 .010 

— 
.050 .100 .2 0 0

I —— . —— — — .  — —  — — .  —— —~~~~. 
— —  —— . ——

2 — — . — —  — — .  — —  — — ,  — —  — — .  — — — — .  ——
3 —— . — — — — . —— _ — . —— —— . 3 — — . 3
4 — — . —— — — . — — — — .  

__
, 4 _ — , 4.

S — —  _ — .  5 ~ 
., 

~~~~~. 4 4.
a — — . — —  — — . a — — ,  

~‘ 
— — . 5 0. 5

1 —— . 7 — — . 7 . 6 — — . 5 0. 5
8 — — , 8 — — , 7 — — . a 0. a 0. 7
‘3 — — . ‘7 — — .  8 — — ,  7 0, t’ 3. a

10 —— . ‘4 — — .  14 0, 7 3. 7 0. 6
11 — — . 10 — — .  ‘7 3. 8 0.  7 1. 7
12 — — , I I  — — .  .3 0. a 3. 14 1. 7
13 — — . 11 —— . 1) 3. ‘9 1. 14 1. 14
14 —-— . 1 2  3. 13 3, -. 1. ‘9 1 , 1 4
15 — — p 12 3. 11 1. 12 1, ‘7 2 .  8
16 — — .  31  3. 11 1, to 1. ‘7 .2, -4
17 — — . 13 3. 12 1. 11 2 . 12. 2’ . 9
18 — — .  14 3, 12 1, 11 2. 10 2. 13
1-3 0, 14 1. 13 .1, 11 2. 11 3. 10
20 0. 15 1. 13 2, 12 2. 11 3. 10
21 0, 15 1. 14 2.  12 3. 12 3. 11
22 0. 18 1. 1.’. 2. 11 3, 12’ .., 11
23 0. lb 1. 15- 2. 13 3. ~? 4 , 12
24 0. 17 2.  15- 3. 14 3. 13 4. 12
25 3. 17 2. to 3. 14 4.  13 4. 12
26 1, 114 2 .  lb  3. 1’. . 14 5, 13
27 1. 114 2,  ~7 3. 15 4. , A 4  5, 13
2 14 3. 19 2. 1.1 ‘., 15 4. Is 5. 14
2 7 1. 19 3, 17 4, 16 5. 15 5, 14
30 1. 20 3, 18 4 . 18 5. 15 6, 1.4
31 2. 20 3, 114 4 .  17 5, to 6, is
32 2. 21 3, 19 5-. 17 5. 16 6, 15
33 2.  2 1 3, 19 5, 17 6. 17 7, 15
34 2. 22 4, 20 5, to 6. 17 7, 18
35 2~ 22 4, 20 5. 18 6. 17 7, 16
36 3. 23 4, 20 8. 19 0. 18 7, 17
37 3, 23 4, 21 6. 19 7. 114 8, 17
38 3, 24 5, 21 a. 19 7, 19 8 ,  17
39 3, 24 5, 2? 0. 2~) 7 . 19 8. 18
40 3. 24 5, 22 7. 20 8, 19 9, 114
4 1 4 . 25  5, 2 3  7. 21 8. .2 .) 9. 19
42 4. 2) a, 23 7. 21 8. 20 9, 19
4 3  4, 2b 8. 24 7. 22  8. 20 9, 19
44 4. 26 6, 24 8. 2 2 9. 21 10, 20
45 4.  27 6. 24 14, 22 4. 21 10, 23
46 5. 27 7, 25 8. 23 7, 22 10. 20
4 7  5. 2d 7. 25 9, 21 ‘4. 22  II , 21
48 5. 28 7, 26 9. 14 10. 22 11. 2 1
49 5. 29 7, 26 9. 2’. 10, 2 3  11. .11
50 5. 29 7. 26 7, 24 10, 23  i i .  .22

RE JECT THE NULL HYPOTHESES IF *2 15 LESS THAN OR E)U AL TO A. OR IF 2 IS G R L A T~~R
T H AN  JR tT Q U A L  TO B, W H E R E  THE T A B L E  C O N T A I N S  THE O R D E R E D  P A I R S  ( A,B ) .

- - ~~~~~~ - - 
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L R L T t o A L  VALU ES FUR TESTING MIS FIl ) EQUAL TO NT8F(2) A I JA INSI THE
A L I t R N A T L V t  NTSF (1J NOT EQUAL TO NTBF(2), WHERE R • 11/T .f ,
__________________ K • 2.0

TOT AL NUMBEU LEVEL OF STCNTFICAHCE
U) FAILURE S

(*1. 12 )  .001 .010 .350 .10C . 200

51 a, 2-7 8. 27 13, 25 11, 2 ’. 12 ,  22
52 6. 33 6. 2 7  10, 25 11. 24 12. 2 3
53 0, 30 8. 28 10, 20 11. ~ ‘. 12. 2 3
5’. a. 31. 8, 28 13. 28 11, 25  3. 2 3
5) 7. 31 ‘3, 29 11, 2 6 12. 25  13,  24
50 7, 32 9. 29  11. 27  ~Z .  26 13, 2 ’.
5 ?  7. 32 9. 2 9 11, 2 7  12, 26 13. 2 5
514 7~ 33 9. 3~

) 11. 2 7  . .3 .  26 1’.. 2 5 -
59 8, 33 1.9. 30 12 .  28  ~.3 .  27  14. 2s
6) 8, 33 13, 31 12 .  2 14 13. 2 7  14 ,  2a
81 8. 3’. 1). 31 12. 2-3 13. 27 15, lb
8 2 8.. 34 11, 31 13, 29 14, 28 15. 2 0
63 8. 35 11, 32 13. 29 14. 28 15, 2 ?
64 3. 3 LI . 32 13, 33 .4. 29 l b .  .‘7
65 -9. 36 11, 33 13,  30 15. 2-3 16, 28

9. Ia 12, 33 L ’ . *  31 is . 2-3 16, 28
07 ‘9, 38 12. 34 14, 31 15. 30 10, 2 8
63 13, 37 1!. 34 1’.. 31 15. 30 17. 29
69 10, 37 12, 34 15, 32 10, 31 17, 29

13, 38 13, 35 U ’. 32 18. h 17. 2-3
71. 10, 3~3 13, 35- 15. 33 10. 31 18, 30
72 11. 39 13, 36 15. 33 17. 32 114. 30
73 11, 39 1.3, 36 10, 33 17. 32 114, 31
7-. 11, 3-7 14. 36 10, ~~‘. 17, 32 19, 31
75 11, 40 14, 37 1e.. 3’. 17. 33 19, 31
76 12, 43 14. 37 16. 3) 18. 33 19. 32
7 ?  12 ,  4 1 14, 3 1 7 ,  3s 114 . 3’. 19 , 32
78 12, ‘.1 1i. 314 17. 35 1~’, 34 213 . 32
79 12, ‘.2 15. 3 6 17.  30 ~ -4. 34 20, 33
60 13, 42 15, 39 114 . 3o 19, 35 20. 33
81 13, 42 15, 39 id . 3~ 19. 3~2 21, 33
82 13. ‘.3 16. 40 18. 3?  19. 35 2 1 .  34
83 13. 4 3  10, 40 18, 3 7  2~.., 3o 21, 3-.
84 13. 44 16. 43 1-4 . 3t ~ 2 3 ,  3o 2 2 .  35
85- 1.. 44 17. 41 U’. to 20, 37 22. 35
80 14, ‘.‘. 17. 4 1 19. 38 2 1 . .  37  22. 35
8 7  14. ‘.5 17. 42 23 . 39 21 .  37 22, 36
88 14, “5 17. “1 2). 3’9 21. 3” 23. 3o
8-9 15. ‘.~~ 114. ‘.2 2 .. -.6 .1. 38 23, 38
7,) 15, 46 2 8 .  4 3  ~~~ ‘ . 6  .22, 3~ 2 3 ,  37
91 15. 4? 18. 43 21, 40 2 .  39 2 4 ,  37
92 15. ‘.7 16. 4 4 , 2 1 .  4 1  2 2 ’ .  3’. 2 ’. ,  37
93 16. ‘.7 19. ‘.4 21, 4 1 2 3 .  -.2 24, 38
9’. 16. 46 19. 44 2 2 .  ‘.1 23. 40 2 5 ,  36
95 10, 43 j -9 , 4 5 22, ‘.2 .3. ‘.0 2 5 ,  39
96 17,  -7 19, 45 2 2 .  ‘.2 ’ 2 4 .  41 2 5 .  39
97 17. 49 20 .  4 6 2 2 .  4 3  24 ,  4 1 25 ,  39
98 17, 4-9 23 .  4 6 2 3 .  4~ .24 .  4.1 .26.  40
99 17, 5.) 20, 40 23. 43 .4. ‘.2 2 6 ,  43

103 16. 50 zl, 47 2 3 .  4 ’. 2 5 .  ‘.2 2 6 .  40

JEOT THE NULL HYPOT HESIs I F  *2 15 LE,1. THA N OR t-JU A L Li A. 1k If ~2 Is ~.R L -~T
JR 1-JtJ AL TO B. WHER E THE TA8L€ C O N TAINS THE URDLREQ P A i R S  (A ,8).
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6’ (IIICAL VALUE S FOR TESTING NIbF (1 ) EQUAL TO M 18F12) AGA INST hIE
A L 1 L R P ~A 11We M TBF (1) NOT EQUAL TO NT8F (Z). WII ERt k u Ti/I? .
_________________ _______________________________________________________• 2.1

TOT AL NUNÔER LEV EL OF SIG ~~IF1C *NCE
JF  FAILUR E S

( * 1 .4 * 2 )  •3C- 1 .013 .05.i .~~0J .20.3

—— __
, —— — _ . —— __

, —— — _ , ——
— —  ~~ — , — —  ~~— , —— —— , —— ~~~~~~ 

— —

—— __
, —— __

, — —  — — . 3 
__

, 3
4 _ _ .  —— __

, —— _— , __
. ‘. _— , 4

S —— , —— —— , 5 —— , S — — , 4 —_ . 4,
0 —— . —— —— , 6 —— , 5- — — . 5 0, ~,
7 —— . 7 — — , 7 — — , 0 — — , S 0 .  5
3 — — .  8 — — ,  7 — — , a ~.. a i~.
‘9 — — .  9 — — , — — , 7 0. 0. a

10 — — ,  ‘9 — — .  14 3, 7 C ,  7 0. 0
11 —— , 10 — — .  -9 J. 14 3. 7 ~~. 7
12 — — . 13 — — . ‘9 0,  14 0, ~ 1. 7
13 — — , 11 — — . 10 3, 9 1. 8 1.. 7
14 —— , 12 0. 1-0 3, 9 ~~. 14 1, 14
I s  — — , 12 3, 11 ., 9 1. -9 2’, ~1
lb — — , 13 3, 11 1, 16- 1. -9 2. -~
3 7  — — . 13 0. 12 1, 13 1. 10 2. 9
U’ —— . 1’. 3. 12 . 11 .1. 10 2’. 9
19 — — .  1’. 3. 13 1, 11 2. 11 3. 13 —

0, 1 5 1. 13 2’, 12 2. 11 3, 13
2 1 0,  Is 1. 13 2 .  12 2 ,  11 3. 11
2 2  3, 1o 1.. 1’. 2 . 13 3. ~2 3, 11
23  0, ~a 1. 1’. 2 .  13 3. 12 4 .  11
24 ~.. 17 1 .  15 2 ,  13 3. 13 4 ,  2.2
25 0,  17 2 ,  i s  3. 1~’ 3, 13 4. 12
26 C, 18 2. ia 3. 14 - . .  13 4, 1.2
2 7  1, 18 2, 10 3, 25 4. 1’, 5. 13
28 1, 1-7 2 ,  17 3. 15 ‘.. 14 5, 13
29 1. 1-4 2, 17 ‘., U’ 4. 15 5. 14
30 .. 19 3, 17 -., Ia  , i s  5. 14 - -

31 1. 20 3, 1 8 4, 10 5. U’ 8, 1’.
32 ~, 20 1. 18 4, 17 5. Ia a, is
3 3 2, 21 3, 1’7 5- . 17 5. 10 8, 15
34 2, 21 3, 1-~ 5. 17 a,  17 7, 15
35 2. 22 ‘.. Zo 5, to 6, 17 7, 10
36 2, 2.2 ‘., 20 s. 18 a .  17 7. 1.6
37 2. 23 4 ,  20 a.  19 6. 18 7.  17
38 3. 23 4, 21 6. U’ 7. 18 8, 17
39 3. 2’. 5, 21 o, 19 7. 18 8. 17
40 3, 24 5, 22 8, 20 7, 14 8, 16
4 1 3. 24 5, 2 2  7. 20 1. 19 8. 18
42 .3, 25  5. 23  7, 21 8. 20 9, 18
43 4, 2) 5. 23 7, 21 8, 20 ‘3 , 19
44 4.  26 6, 2 3  7.  21 14. 23 -~ . 19
45 -‘. 20 8, 2-. 8, .12 8. 21 10, 23
46 4. 2 7 6. 24 8. 22 4 .  2 1 10. 23
4? 4 ,  27 8, 25 8, 23 9. 2’2 10, 2.)
48 5, 28 7, 21 3, 23 ‘9, 22 10, 21
4 9 5. 28 7. 25 -7. 2 3  10. 22 11. 2 1
53 5. 28 7, 2b 9, 24 10. 23 11. 21

REJ ECT THE NULL HYPOTHESIS IF *2 Is  LES S THAN OR E.ltjAL TO A. OR IF *2 IS u R [ A T t R
[HAN OR EQUAL TO B. WH ERE THE TA BLE CONTAINS I P-IE ORDE R EO PAIRS (A.8).

• —
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~.“ t I L C AL VALUES FUR TEST ING MTBF(1) EQUAL TO MT8f~~~) A GA iNS T  THE
A L T e R N A T IV E  NTBF(1) NOT EQUAL TO MIBFI2), W HERE R • T1/T2 .

• 2 . 1
IDJ A L NU~~BE~ L~~YEL OF 5IGNI FICAMCE
UI F A I L U R E S

1*34*2 ) .001 .030 .OSu .1013 .200

51 5. 2-7 7.  26  -4 . 24 10. 23 I t ,  .1.1
52 5. 29 8, 2? 9, 25 a U ,  23 11, 22
5 3  0. 33 8. 2? j O ,  25  11. 24 12 ,  22
5.. 6. 30 .4, .1o .3 .  25 11. 24 12. 23

0. 31 8, 2 3  13. I a  1 1 .  2 5  12’. .13
Sc, a.  31 3, 28 1-), 26 11. 25 13, 24
51  7,  31 7. 2 9 11. 28 12 ,  2 ’ i  13. 2 4
5- 14 1. 32 9, 2-9 IL. 2 7  2 2 .  28 13. .2-. r

7. 32 9. 30 i~~. 2 1  1 2 .  26 13, .15
1. 33 -

~~‘ 30 11. 2 8  13, 26 1’., 25
61 7 . 33 13. 3 12, 214 13 . 2 7  14. 2s
62 14. 34 10. 31 2 2 .  214 2 3 .  2 1  14, 20
03 8. 34 13. 3 1 2 2 .  2-9 13. .114 25. 26
6-. 8. 3’. 13, 32 13, 2-9 1- .. 2 ’ s  15. 26
65 14. 35 11. 32 13 .  2 ’9  14. 2 14 15. 2 7
66 ‘., 35 11, 32 1 3, 30 14, 29 15. 27
67 9. 36 11. 33 13. 33 14. 29 10. 314 P
bi ‘9, J o 11, 33 14, 31 15. 2-9 2.0. 2b
09 . 30 12,  3’. 1’.. 31 15, 30 lb. 28
70 9. 37  12 . 3’. ~S. 31 15- , 36 1. 7. 29
7 1 10. 37 12. 34 14. 32 16. 30 17, 2-9
72 10, 33 12, 35 1 5. 32 16, 31 17. 29
7 3  10. 38 13.  35 U’. 33 lo, 31 17. 30
74 1-0, 39 13. 35 15. 33 Is. 32 18. 30
75 U’. 39 13. 36 ~~), 3 17. 33 18, 30

11. 39 13. 30 16, 3-. 17. 32 18.  31
7 1 11. ‘...) 1-, , 37 1~~. 3-. 17. 33 19. 31
714 11, 40 14. 37 10, 3-’ 17, 33 19, 32
7’. 12 ,  4 1. 14. 37 17, 35 18, 33 1-4 , 32
80 12 ,  4 1 14, 38 17. 3 114, 3’. 19, 32
81 12 , 4 1 15. 313 17. 36 114. 3 — . 20. 33
8’ 12. 42  15. 3 4  17. 3s 39.  3)  20 ,  33
83  13. 42 15i 3-9 I a .  is  1’) . 35 ~0 .  33
8.. 13. 43 15. 3-4 18. 3 7  j ’9~ 35 21 .  34
O 13. 4 3  16. ‘.0 1-3 . 37 19. Jo 11. 3’.
Ba 13. 43 10. ‘.0 1 3, 37 20. Jo 21. 3-.
1 47  13. “4 1b ‘.2 1-4 . 38 2 0 .  38 2 1 .  U’
1414 14. ‘.4. lb. ‘.1 19 .  314 20 .  37 2 2 .  U’
8-9 14, ‘.s 1.7, 41 19. J o  .1. 37 22. U’
90 14, 45 17, 42 20, 39 21. 37 2 2 .  36
91 14. 45 17, 42 20. 34 21. 314 33. 36
92 15, ‘.8 18, 42 2), ‘.0 21. 314 23. 36
93 15, 4~ 113, 4 , 3  2 3 .  -.3 .12. 39 2 3 .  37
94 15, 47 19, ‘.3 21, ‘.3 2 2 .  39 2 ’.. 37

15, ‘ .7  13, 4 ,4  2 1 .  4 1  31,  39 2 ’ . .  3-4
96 18. 4 7  19, 44  2 1 ,  ‘.1 2 3 .  -.0 2 4 .  U’

1 0. 414 1-4 , ‘.. .2L~ ~ i 23. 40 2’.. 39
98 16, 414 U’, 4 .22. ‘.2’ 2 3 ,  “0 2 5 .  3 4

10. “-7 1-9, 45 2 2 .  4.2 23. ‘.1 25. 3’9
103 17,  49 2 0 .  46 2 2 .  4 3 2 4 ,  ‘.1 2 5 - .  39 - .

RtJ ~~~T T n t  NULL HYPOTHESIS IF *2 IS LESS THAN OR E ,J6AL TO A ,  Uk 11 *2 1-.
THAN U- . e J U A L  TO B. IERt TNt T * t L t  ~~i 4 N T A 1 N S  [HE i 1 R O t R E O  PA I .~ s (A .B) .

- - -~~- ~~~~~~~ -• 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ---



~..1i IC AL VALU E S [JR TEST ING MIBF (j) EQUAL IC ‘1131-12) A I.AI N ST THE
AL 1 : R N A T L W t  M T 8F (l) NOT EQUAL TO Mt 8F12), WHt~~E ~ Tl/T2 .
__________________ 

R • 2 .1
FJTAL NUMBER LEVEL OF 5 I G N I F I C A N C T
OF F A I L u R E S

1*14*2 ) .001 •01) .050 .100 .200

1 ~~
— . —— —— ~~ — , — —  — —

2 —— , —— —~~, —— —~~, —— —— , —— —— . 2
3 _ _.  — —  _ — , —— __ ,  —— __

, 3 
__

, 3
4 — — , — — —— , — — — — . ‘. —— , 4 — — . 3
5 — — , — — —— , S —— , S — — , ‘. — — , 4
a —~~~, —— —— . 6 — — . S — — . 5 — — ,

7 —— . 7 — — .  8 — — , 8 —— ~~ 5- 0.
14 —— . 14 — — , 7 —— , 0. 6 C. -

‘9 —— , -9 — — , 14 — — , 7 0, a 0, a
10 —— , 9 —— , 14 3, 7 3. 7 3, a
11 ——. 10 —— . 9 0, 8 ~~. 7 1. a
12 — — . 1 0  — — , 9 3 . 14 0, 7 1 , 7
13 — — ,  11 — — , lu j, 14 0. 8 1. 7
14 -—~~~k1 —— ,1 0  ~, 9 1. 14 1. a
1 5 —— , 1 2  0. 11 ~~. ‘9 1, ‘4 1, ~
lb —— . 12 0. 11 1. 1~. 1. 9 2, 8
17 — — . 13 0, U’ 1. 10 1, 10 2, ‘9
113 — — , 13 3. 12’ 1, 11 1, 10 2 ,
1-9 —— , 14 3, 12 1, 11 2.  1) 2. 10
2.) — — . 14 0. 13 1, 11 2, 11 3. 13
2 1 0, 15 1, 1.3 2. .2 .. i i .  3. 13
22 0, 15 1, 14 2. 1.2 2, 12 3, 12.
23  0. 16 1, 1’. 2, 13 3, 12 3, 11
24  0. 16 1, 15 2 .  13 3. ~~ 11
2 1. .-. 17 1. 1.5 3. 1 3  3. 13 4, 12 ’
26 c .  17 2. 15 3, U’ 3. 13 4, ~2’
27 0. 18 2. La  3, 14 ‘.. 13 -.,
28 1, 18 2, 16 3, 11.- -., 1’. 5, 13
2 9  1, 19 2, 17 3, 15 4 .  14 ,, 13
30 1, 19 2 ,  17 4 .  15 ‘.. 15 5, 1’.
3 1 1, 20 3. 18 ... 16 5. 15 5, 14
32 1, 20 3, lb 4 .  I a  5 .  15 0. 14
33 ., 20 3, 18 4. 17 5, it. 6. 15
3’. 2. 21 3, ~ 9 5. 17 5. Ia 6, 15

31 2 ,  21 3, 1’. 5, 17 a, 17 6, 1.5
30 2, 22 4., 20 s.  la  6, 1’ 7, 18
37 2 ,  22  ‘., 20 ~~ , 18 6, 17 7. lo
38 2.  2 3  4 .  2u , U’ 0. 114 7.  17
39 3, 23 -., 21 - . 19 1, U’ 8 .  17

3, 24 -.. 21 a. 1-9 7. 114 a, 17
41 3. 24 5. 22 a,  20 1. 2. 9 8, 18
42 3, 24 5, 21 a. 23 7. 19 8, 18
43 3. 25 5, 23 7, 21 8 , 2 2 9, to
44  3. 25 ) ,  23 7. 21 14. 23 9. 1~
45 4. 26 0, 23 7, 21 8, 20 -~~. 1-9
46 4, 26 8. 24 7. 2 2  14,  21 -9. U’
4 7 4 ,  27  6, 2 4  9,  2 2  -9 , 21 10, 2)
46 4. 27  6, 25 3 ,  22  ‘4 . 21 10, 2~
49 4. 27 6, 25 8. 23 -4. 22 10. 2~
50 5, 28 7, 15 ~, 2 3  9. .12 10. 2 1

REJECT THE NULL HYPO HES IS IF *2 IS LE sS THA N JR E~)6AL TO A. JR IF *2 IS ~,P~L A T E ~
THAN 0.1 E QU A L TO B, WHERE THE TABLE CONTAINS [PIE OROERE.) P A i R S  IA ,8 - ).

~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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~~~~~~~~~ 

- - ---- --

~ -~ t i l L  AL VALU E S I OK IL S I INS. M1141 - 11) 1 OUA L 11) N 1411 .1 ) A b A )  451 1 Ht
-U. IL  K P s A  I IVE MI 85 (1) NJ) I OUAL 10 MI 445 Il). w i ’ t  w t  ~ • iii I -

-

________________  
,
~ 2 . .’

f l TA L N1)MB(R 1(VU. 01 ~IS M 1 F I C A N C 1
uS I A L L U R E . S

. 3. 1  .0 1)  .351 . 1 00

5 .  .1 - 5 7. -‘a . 2- . 10. .1 11. 1
52 5. 29 7. 26 9. .~~~ . - ~.. .13 ii. . 2
53 5. 24 1. .‘( 9. 2’’. 1 ’ . .3 11 .  2
5-, 6. 40 8. 27 9. ,,

’ t..~. 2’.
55 6 . 5 .) - 3 .  ‘1  10.  . 5  11. ‘ -s 1 ’ . 23
St. a. 30 5 .  .! c. 10.  1’, 11. .“ 1 . ,  - ‘ 4

C’. 51 8. .115 3. 6 11, - ‘5 1 ’ , 2 ’’
C’. 5~ i. 115 ~j . ‘6 i i .  15 i s .  -

‘.

5 )  7 .  4 2  -9 .  1 1 1 .  ‘1 12 .  - - 13. 1’.
6)  7 .  3 ’  -4 . .2 9  ~~~. . 7  4 1 .  . 6 1 3 .  2 ’ -.
61 7. 5.’ -9 • 30 I I  • -

- 7 ~ -
- • . C-. 1 4 .  • -,

C -  7. 4 4  -9. 4 0 I~~. 2 ’s  . 2 .  IC - ’ 1- - .
0 4  7 , 4 4  1 3 . 30 i . 1 , . b 4 .  ‘ 1  ,-. . ,‘

a’. ~~. 3’. 1). 31 1. ‘ s Ii. - ‘ 7  14. - c
65 -  4 . 5’. 1 0. i i  11. .‘‘J 1 5 .  2 5’ 5 5 .  . 6
OC. a .  ~‘. 13. 42 11. 2 - J  1’. .  . 5.  I c
01 13. 5 ,  1 5 .  31 1 4 ,  50 1- . .  c- 4 5 , 2 1
014 0. 5 ,  11. 32 ’  1 5 .  S .j 1-. . - 4 ’ - . 11.. Jo  ii. 4 3  13.  s s ~ 1 4 .  - -~ Sc- , .5-
7 w ‘9. 46 i i ,  i i  1 4 ,  4 1  1~~. ‘ - Sc- . . s

I i  ‘9. Ss 1 0 .  4 — . 1- .. 3 1 Is . 43 I c ’ . ‘~ 5

-- 9. 41  -
, 
• 3 ’.  1 ‘.. 5 1  1 - , • 40 1 1  • ‘ 9

13 IL- . 5 1  1 .  3’. 1- .. 4 1 1~ • 51) 11 . 2 - 9
1--. 13. 3 8  11. 3 ,  1 - ,.  3 1  4 n , . 51 57. ,~ - 9

13, 5 - 4  1 3 .  1-5 Z~~. I . i c . .  4~ 17 . 3.)
f t .  A U ,  4-9 1 4 .  iS 15.  3 I c - . . 31 j O ,  35)
i t  1 .1. 4 - -) 13 . is U’. 3 5  i C .  3 1 5’ . S )

Ics i t .  4 4  15 .  Ic, is  • 5 ’ . 1 1 .  4 .’ 1 4 .  51
7 -9  1 1. ‘.0 1’.. 31 1 a • 3-s 11. 5 4 153 . 41
83 11. ..

~

) 1’.. 37 i c ,  4’. I l .  3 5  1’) . 31
81 11. 4 1  1- . .  31 A t . .  4 ’ ) l c S , 5 5 1’, . 5 .

12, “1 1’.. 38 17. 4 Ic ’ . 5 ’. 4 4 .  31
8 5  1.. ‘ .1 1”. 38 j (  4 5  5 4 . 3 ’. 0. 3 1
8-, 12 ’ .  4 2 ’  1’ • i s- . 11. s c  La . 3-. ‘ .2’. 35
IL’ 11. ‘.2 15 . 3- )  11. s t  A ) . 4 5  ‘ 1.  3 4
80 1 5 , -..’ 1’~. 49 18. St. 1’-’ . 4 2 3 .  3 4
44 1 1 3 , ’.) 1, . -sO 1 ’ . 4 1  4 - 9 . 4 ’  ‘1. 4 .
14 44 3 3 .  ‘. 3  1- , .  ‘sO 1~i. 41 P9. Sc, .4. 3 - .
8 )  13 .  s4 10. ‘.0 1:,. 3 5 3  ‘ .~~. 35 ‘ A .  3’.
93 I i .  ‘.-. 16. ‘.1 1). 5 53 ‘3. 36 10. 4

‘91 1’.~ s -s Ic , . s1 1 9 . 3 c 4  ‘2 .  4 7  .1. 4 5
9 .’ 14. 4 ,  11. 4 1  1 9 ,  19 21. 3 1  2 . ’ . 3
9 3  14 .  - s ’  Li . .2’ 2 ’ ) .  39 .1 • S d  ,‘ .‘~~ 4 5

9.. 1.. •,6 II. 4.’ • ) .  3 9  2 • 5 : 4  ,‘ J , 35
‘95 15. 46 4 7 .  -s 3 3, ‘.2 - ‘ 1. 3 ’  .3. 5 1
96 I S .  ‘.~~ ~4 .  ‘.3 .j. -,.~ 2 ’ . 5-9 II. 5 1
9 1  1’. ‘.1 444 , 4 3  -‘1. ‘.0 ..1 . 3 - )  1’.. i t

944 15. ‘.7 1.4, -.4 .11. -.1 ,‘ ‘. 3 .  ‘4 .  4 5
‘9 .  Ia. .14 I’S . ‘.4 . 1. ‘.1 .‘ - .  -. .‘ .•  US

104) 4 6 .  413 19. 4 ’. • 1. -.1 . 3 .  ‘.0 ‘‘.•  4 5

~E J 1 C T  1 H L  NULL HYP UIIII .1 II ~. I I ESS ‘ - l - ~ N ~ 01-4 1 Iii A .  I~ 3 4  X l  I S  .S~~ A ) .  ‘d
I s I A N  ipI ..IUAL I iS B , W .IS 4-S i I HI I A li S. i C O N ) 414, l Ilt 53 4 - 103  ~ .5 PA  4 4’ I A ,  44 ).



2 ’-’~s T I C A L V 4LUC S iU.1 1151 14w M T 4 4 F I I )  tO UAL 13 ~i I1 t I . )  A b A I N S I  1541
-S L I L M N A [ l V t  M T 4 4 f ( 4 )  NJ) EQUA L TO MIBIIZ ) . ~slc~~L s5 • 1 1 / 1 2 .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

K 0 .4
— 331 *1 NUM BER L~~V CL oF ~IC.4TTI2A4C [

I I  I-A lL uR E S ____________________________________________________________

IXL .*2 ) .001 .01.0 . 0 5 -b  . 1 0 .  .200

1 — — .  — . — -• . — —  _ _ .  — —  _ _ , —— __
, ——

2 ~~~ —— ~~~~ —— — — .  — —  —~~, — — .  2
—— __

. —— __
, —— __

, 3 
__
. 3

I. 
__

~~~~~~
_ _ — — , — —  — — . 4 — — , C. — — • 3

—— . —— __
. 5 _ _ , 1. — — , _ _ ,  4~

—— __
, es ~~~~ 1. . ‘-~ ‘

1 —— . I —— . a — — . ‘ —— . s 3.  s
14 —— , 44 — — , 7 — — . a — — .  S ‘
7 —— . 15 — — , I . 1 3. C) 0

10 —— . -~ — — . d — — . 7 1. 6 0, 8
11 —— . 1) —— . tI ... 7 J. / 0. a
12 — — . — — , -

~ 3. 5 . / 1. 7
13 —— . 11 — — . 9 0.  8 1. ~
14 — — .  11 — — . 10 3. -~ 1. ~ 1. 7
1 ’  , 1.’ 0. 12 ’ 3. ‘. 5 .  -4 1. 8
it. —— . 12 0. LA ~~. .s. ,. ‘1 2 .  8
17  —— , 13 3. 1~1 i .  12’ 1. - -‘ 2 .  -~

10 ——. 1 3 3. 12 ’ 1. 15) i. 10 2. ‘7
19 —— . 14 0 . j .’ I .  ~ 1 ~ . 1U 1. 9— — . 1 4  0, I i  4 . 11 2 . 11 .1. 10
.11 —— . 15 3, 13 i. 1.’ 2. It 3. 10
2.’ C. 1’  1. 13 2 .  1.’ 2 . ii 3, i )
Ii - . A c ,  1. 1-. .1. 12 1. 1.1 5 ,  ii
2 -. C’ . It. 1. 1’. 0. 13 3. 4-2 3. 14

a .  17 1, 4 5  1, .3  3 .  12 ‘ L I
s .  17 1, 1 -~ 3. 14 5. 13 ‘.. 12

2 1  ~, 17 ‘ . Ia 3. 1’. 3 . 1 -4 ... 1.-
.18 0, 115 2 . I c .  3. A ’ .  ‘ . .  1’, ‘.. 13
2-7 1. 114 2. Ia 3 . 45 -s ,  14 5. 1~
30 1, 1-9 2. 17 3. 15 -s. 14 5. 13

341 3s 1. 1-) 0. 17 - s .  16 .., 1~ 5. 14
3.2 1. 24 )  1. 114 ... 10 5. 15 5. 14
33 1. . 1-.) 3. Ia 4. to 5. 15 a. 1-.
3’, ~~. 2~ 3 ,  15 4 - s .  17 5. 16 0. 15-

1. 21 3 .  19 ‘. 17 S. 16 6. 11.
30 2 ’ .  21  3. 19 5. 17 a .  1! a .  11’
3? 2. 0.’ 4. 2w 5. is 6. 17 7 .  18
3a 2’, 1.’ -.. 20  - , 18 6. 17 7, 10
3 9 2. 24 -.. 20 5. 19 ‘. A S  7 .  17
43 .1, 2 3  ‘.. 2 1  a .  19 8 .  18 1.  1 7
-.1 3. 04 . 2 1  a. 19 7, 18 44 . 17
42 3. 2’. . 2.’ 8 ,  .10 1. 19 8. 18
43 3. 24 ,. 2? 8. 2 4.. 7 .  1-7 4’ . 15’
4’. 3. 25 5 , 2 2 ’  7 .  Ii. 7. 19 a .  ItS
45 3. 2 5  s.  2 3  1.  2 1 8.  2 ’ . )  ‘9.  19
40 4 ,  2a ‘, 2 4  1. 2 1  ci . 20 -9.  19
4 1  4 .  26 s. 04 7 .  2 2  4 ,  01 9, 19
48 4. 26 8. 2’. a .  2. 4 4 .  21 10. .3
‘.9 4.  2 7  a .  .1’. 4 4 .  2 .’ -9 , 11 10 . .‘O
1..) 4. 2 7  6, 2 5 -  8 .  . 1 3  ‘.. 22 10. .1)

.1~~Jt~~) I.4t. NULL HY PUI’IISIS II X2 1~ L t s s  S IAN 3.1 t- 7 u 4 1  10 4. 3.1 I s 40 l- ~ ~, .1 t  A l t  ‘~
IPI A N .5.1 L O U A L  10 54, .1HtR~ TNt 1444 11 11)4414145 144 1 334 1)1.111) s’A I . 1 s  14.44).

L ~~~~~~~~~~~~~~~



- - -

4.-~- 8 1 1 LA 1 VAI.UI S I-UK ItSEINs, MIBI - t i ) LJU*L 10 MIIU (2) A O A I N S E  IHI

~L I i 4 S N A 1 t W L  M185-I15 4401 LUJAL 10 M114s(2) , ~H 1R~ 34 • Ti/ I? .
_________________ 34 2 . 3

101.41. NUM44ER t.tViL OF S I G N A l  I I A N C L
...3- F A I L U M E S

1*144.1 ) .001 .01) .C1I J .IroC .203

5. 5. 28 a ,  21. 8, 2., 9. 22 s O ,  ,‘l
52 s. 28 1, ~o 8. .13 -7. 22 ii , 21
53 5. 29 1, 2 8 -7 , 2 - . 13,  23 11. 21
5’ . 5. 29 7. 2t, -9, 2’ -. .1, 23 11, 22
5 7  5, 29  7, 2 ?  -1, . • 2i 11, 2 2
5- .  0. 3.) 8. 27 9. Is ~J. .14 12 . 22
5 /  a.  3) 3, 27 13. 25 11, 2’. 12. 23
50 6. 31 8. ‘ a I i ,  .6  i i .  04  12.  23
I, ) 8, 31 8, 2c1 13. 2a i i ,  2~ 1 2 ’ .  2 3
IL. a .  3 1 8. 2 9  1) .  08 A I • 05 13,  24
0 1 7. 32 9 .  29  C i P  2 /  12’ .  ~~S 13.  ~~~
a. ~ . 3.-I , 2-d  j j .  1/ j .I , 26 13,  2 - .
0 4  7. 3 3  4 ,  30 11. 21 1c~ 26 9 3 ,  25
b ’s 1. 33 “.  30 ii. It. 1 2.  2 ’ ?  1 4 .  U’
05 / .  3 3  1). 3 1  1’ , 1c ~ 1 4. . 7  1’, ,  25
00 “ . 34 10. 31 . 2.  2e ’ 13 . 2 1  1’.. 2a
81 8.  i LU’  ii 12 .  2 ’s  1 3 .  .143 1’— . 2 ’ - .

a .  3, 1), 32 .2. 19 -.. 2 - 3  . 5 .  26
0.  li 11, 32 13 .  30 1’., 254  15. 2?

7.. a. is 11, 3? ii, 30 s-s . 2 4  ~5, ‘7
11 9. ic, 11. 33 s i .  30 .‘s .  29 it. . ~8
7. ’ 9, s s ,  11. 33 .3. 31 ~ S ,  .19 1” . U’
73 ‘5 .  4 ?  11~ 3-, 1’., 31 .s ,  30 15. .I sS
7. 9. Si  12 . 3’. 1’. . 3, I s .  32 i t ,  .19

75 4.  ii 12, 3’. ii. 3 2 ’  Is.  30 17. 0-4
/0 10. 38 12 .  iS  i ’. .  32 I s ,  31 17 .  2-7
17 1-3. 33 11. s s  1’.  4 2 ’  i s  • 31 .7 .  33
15 10, 38 13.  4 L’. 3i  I c ,  31 17. 30
1-4 1-S . y9 13. Jo 1 1.,  3 .o . 32 it . .  30
8 2 ’  11. 39 13. 3a U. 33 17. 31 1-4 . 31
d i  11. ‘.3 1 3, 51 Ic., 3-. 17. 31 18. 3 1
4 4 2  11. 40 14, 37 I s ,  3-. 17. i i  19. 31
4 4 3  11. ‘.0 14, 31 Ic., 35 17, S i  1’4, 32
53 -.  11. -.1 14, 38 I t . .  35 18. 33 19. 32
85 12, ‘.1 14, Ia  1 7 .  3 5  1-4 . 3-. 4-4, 32
St .  1.’ . 4 .-’ 1,. 34  11.  36  1~~, 3’. 20. 33
s I t  12, ‘.2 15. 39 17.  i t .  I c i .  i s  .10. 33
c ia  12 .  -.0 15, 4 - 4  1 7 .  3e- j ’ 7 , U’ 10. 33

13, -.3 1 5, 49  1-4 , 31  j ’ . ,  4 ’  . 0 .  3’.
-i . 13, ‘.3 15, -.0 13. 37 19. 3c. .11. 34
91 13. 4’. 16, -.0 18. 31 1-9 . 38 .1. 3’.
92 ’  1 4 . -.4 , I a .  ‘.1 18 . 38 2 -1 3. 3t. 21. 35
93  1 3. 4’. 16, 41 1-i , I c- ’ 2 3 .  .3 1 .1, 35
5-. 14.. 45 16. -.1 1~~. Sc- 20. 17 2 . ’ . 35

l’s . 4~ 17, s. 1-7 . 3-9 ..i. 31 22. it )
1’.. 4, 11’ . 42 1 ,  3’) 21. 354 12. St.

‘71 1’.. 46 1 7 .  -.2 • s .  3-4 . 1 .  38 13. 36
‘713 15 . 48 11. ‘.3 .1. ‘.0 .1. 38 23. il

15. 4 1 15 4 .  - . 3  0.  4 °  .‘.1. 3-) 03. 37
lOs) i, 4 7  j - ci , -.3 ,:i. ‘s o  .1 ’ . 49 23. 37

34ij~~C 1 1 3 t ~ NULL 4’IYPO ‘l ISl i  II *2 L i  h i s  3 1 4 4 ’ .  u34 100.41 1.5 4. 3.1 II 42 Is .4t.41t . ’~
IHA’ - I ’ .  ~-.sJ- 4L TO 8, wHE34L THE IA 44Li o U N T A I N S  I Hi. )‘-S0t~~iL) i’4 t ~s s  ( A . t 3 ) .

-8

L  .~~~~~~~ . -



C 3 4 L I L C A L  VAL Ut S FUR T~~~TL NG NraF (1 ) EQUAL 113 M113F (2 A (I*LN SI T I-t i
£ LTtKN A IIVc 4418 F11) NOT EQUAL TO MTt3I-( 2). W I-ItRi 44 • 1 1/ 1 2 .

_________________ 34 2 .4

~UT4L NUN8EI~ L tV €L Or ,ICI4IFIs AN CL
Of FA ILU RE S

CA 1 ~~*Z) .321 .013 .o5) .13w .200

I ~~~ — —  — — ,  — —  — —  ‘

2 —— , — ‘ —  — — .  —— — — .  — —  — —
‘ —— — — .  2

—— __ _
, —— __

. —— _ _
, 3 __ , 3

—— __
, —— —— ~~ ‘. — ,  ‘. . .3

3 
__

, —— —— , 5 —— , — — , 4 —— . 4.

O —~~~, —— — ,  6 —— . S ~~. S — — .
7 — — . I — — ,  t. —— . a — — .  s 0,
ci — — , d —— , 7 —— . a — — . 6 0.
-s 3 —— , / —— , Ic 2’ . 6 0. ‘)

10 —— . 9 —— , 44 — — , / 0. 0,

Li — — , -4 —— . 8 ... 1 3. / 0. c.
1-! —~~. s J  ~~~~. 9 3, t s - ’  7 1, 1
Li — — - . —— , 0. ci 2 .  ci 1. 1
1-. —— . I I  — — . IC ~~~‘ ‘7 ~~. 1. 7
I s  — — , 12 —— , 10 0, ‘7 1. o 1. 3
10 —— , 12 3, ii .‘, -

~ 1. ‘7 1. a
11 —— , Ii ~‘, 11 i .  ~~I) 1, ‘4 .1. 43

—— , 13 0 .  12 1, ~3 1, 13 2. ‘4
1-4 —

~~~~. 13 3, II 1. 11 1, 10 2. ~
2_  — - - , 14 0. ~Z i. 11 2, 10 .2, 11)
2 1 — — . 1’. 0, 13 I .  11 2, 3. 10
22 0, 1. 13 2. 12 2 ,  11 3. l.a
2 3  0, 1, 1, 14 2. 12 2, lÀ 3, 1.
24  L b  1, 14 2, 13 3, 12 3. 11
2 5  3, i t .  1. 1’. 2 .  Ii 3. 12 3, 11
26 2. 17 1~ 15 .~. 13 3. 13 4. 12
2 1 0- , 17 1. 15 3, 14 3. 13 4, 12

a,  lo 2, 16 3. 14 .4. 13 4.. 1?
29 0. 16 2, Ic, .i. .4 4 .  1-’. ‘.. 13
30 1, 18 2. 17 3. 15 4. 14 5, 13
3 1 1, 1-9 2 .  17 3, Is 4. 14 5, 13
32 1. 1-1 2 .  17 ‘.. i t .  ‘.. 15 5. 1’.
33 1, 20 2,  j 4  -.. It- ... Is 5, 1.
34 1, 20 3 .  18 -‘, i b  5 .  15 6. 1’.

1, 21 3. 1-7 4. 17 5. 16 a,  15
38 t~~, 21 3. l’. ‘s, 17 5, 16 0. 13
3? .., 2 1 3. 19 5, 17 5. 17 6. 15
38 .1, 22 3. 22 s .  ici 6. 17 7. Is
3-9 2 ,  22  4 .  ,2o .- ,  18 c.. 17 7, ,t.
40 .1, 23 , 23 s. 19 8. 18 1. It .
4 1 2 ,  2 3  ‘s .  21 a. 19 a .  18 1. 11
42 3. 24 4. 21 6. 19 1. 18 8. 17
43 .3. 24 4., 22 o, 3 3  7, 17 8, 144
44 3, 24 5, 22 o.  20 7 .  19 6. 154
45 3. 25 ,, 22 c., 20 1. 1’~ 8. Iti
48 3. 25 5. 2 3  7 ,  .11 I-I . 2 ’s )  ‘4 . 19
‘.1 3, 26 5. 23 7. 21 c i ,  20 9 . 19
48 4 ,  26 5. 2 4  7 .  .11 8 .  213 9 .  I Q
44  ‘.. 26 8. 24 1. 22 1’. 2 1 9. 2 ’
53 4, 2 7  6. .14 8, 27 ‘4, 21 t o .  Z

REJECT THE $01.3. HYPO H E S I s  IF *2 1.s LES S I s-4*N sIR EQU AL IJ A , (134 II *2 Is aR(4T (34
744*44 1)34 EQUAL 70 8, wr4€34E 7$E YA8 L~ CO N TAI NS 7HE U~70l 34t0 P A I R S  (A,5).

- 
-
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.W~t I L C AL VALUE S FOR JEST iN G M1~ F (IJ EQUAL 10 M181 (z) A GAINS t (HI
A L T E K N A T I V L  NT8FU) NOT L3~UAL 10 P1101 (Z), ~HE*t K • 11/12.
___________________ .1 2.’.

10141 NUPtOtI LEVEL plc sIGNIFIC ANC (
ii i- FA ILUR E S
(*j.*2) .3..1 .010 .350 .130 .200

51 - s ,  2 ?  6. 25  3. 23  7. 2 1 10, 2.)
52 -.. 28 6. 25 8. 23 7. 22 10, 21
53 5. 28 1, 25 8. 2 3  9. 22 10. 21
5’, 5. 28 7. 26 ‘4, 24 13. 22 11, 21

5, 29 7. 26 -4. 24  10. 23  11. 22
So 5. 2 1  7. 2 7  9. 2 4  10. 23 11, 22
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4 3 9  -9 .  3- 1 1.’. I ’ . 1’. . 3.’ i S.  41 .7. ,‘i

‘-7 .1 9 . 38 1 . . .  3”  1’.. 3.! 15. 31 11. ‘-3
-9 1 10. 3-9 15. I - , i - .. 3 3  I a .  ~1 i T .  4 .)
‘9 .’ [ U .  .5’7 [ 2 .  3 - c .  1 - ’. 33 i t-’ . 4 2  17. 30
9 3  5 3 .  5’9 1 4 .  ) t ’  1,, . .3 4  16. 42 143. 3-0

1 6 .  -.1) [ 4 ,  l t -  1- .. ~~‘, I s--’ . 3. ’ 1). 41
.3, I - .~. 4,) II. 4 7  Ii. 3-. 11. 32 i t) . 3 i
90 ~ L .  - . 3  1 4 . 5 1  [ - , , ) -s . 7 .  4 3 -  is . 41

11. 4 1 [ 3 .  3 7  is . ) i  17. 3 - 3 -  3 4 ,  4 t
‘943 1.1. -.1 1’.. Jo 1 ’ . 35 17. 3 4  1 -9 , 1’
‘ 9 9  11. ‘.1 1’.. 3 - 4 3  is .  .5! -  1 7 .  4 ’ . 1-.. 4 .’

11 . -‘2  14.  3~4 [~~, 35 15. 4. L~~. 32

1 4 1  ~U L L  Htl’) T 4-41.lS 14 *2 1 It S’ 3 4 3 4 4 - .  .141 — i - A L  1 )  4 .  i— II 3- ’ [5 ..l’l t A l t ”
3 4 4 4 4  i~ 1 4.513 41 11) 3- . 4HIR( 1 4—I t 344314 - 1 I JNIA(’4 S Iti ~ 

,~Ls SIt it 4 \ 5 ~” S  ( A . : ) .
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1’

LI~L 5 1 C AL V AL UE S S~QR TESIING MT BF (1) L- JUAL 10 M T t 3 F I 2 )  A G A IN S T  THE
A L I t S I I ’ . A 1 [ V 4 -  M T t jt - (j $  N O T E Q U A L  TU 8 1 8F ( 2 5,  ~ 43E~~E ~ • T 1 /T 2 .

____________________ 41 •
- 

3.5.,
3.31 *1 NUM d~~t~ ILV IL. OF SI GN IFIC A N C ..
iF FA I L U 4 1 E S

( * 1 + 4 2)  .001 .01) .050 .100 .22-)

I — —  — —  —
~~~~ ——

.7 —— . — —  — — ,  — —  ~~~~ 
— —  — — . —— — — . 2

3 — — , —— —— , — —  — — , 3 — — ,  3 — — , 3
-s ~~. — , -, ~~, 4 . 4 , 3
‘9 — — , —— — — ,  ) — — , 4 —— , 4 —— . .5

• a —— . 6 — — , 5 — — , 5. — — .  4 — — , ‘s
7 — — , 7 — — ,  6 — — .  5. — — .  5. — — . -.
S — — , 7 — ,  6 , b 5 ‘ , 5

— — , 43 — — ,  7 —— . t —— . 5 J, 5
10 — — , 8 — — , 7 — — . 4, — — ,  a 3. 5.
11 — — . -9 —-- , 43 —— , 1 2. 6 ( ,  8
12 — — . -9 — — ,  43 — — , 7 u. 7 L ,  0
13 — — , 13 — — ,  -i ~~~, 7 [5 7 2. t

14 — — , 1) — — ,  9 ,j, 43 _ , .  7 3, /
i s  — — , 11 ——, 9 i, 43 2 .  b 1, 7
La —— ,. ii —— ~ o.  -

~ 0. 43 1, i 4-.

17 — — ,  1.2 — — , ..-. u ,  S U.  43 5~, 31
lo ~~~, 12 —— , 11 ~, 1. 9 1’ ~J
17  — — , 12 3, 11 3, 1.., 1. ‘9 1, a

2 - s  — — , 13 3, 11 i, 1.) 1. - 2,
21 — — ,  ii ..t, 1 2 1. 10 i. 14) 2. ‘. V

2 2  — — . 14 3, 12 1. 11 1. 10 2. ‘9
23 ~~~~~~ A~ ~, 12 1. 11 2. 10 2, -9
2 ’. —— , 15 3, 13 1. 11 2,  ii 2 ,  5.3
2 5  — — ,  [5 .1, ii i, 12 2. 11 3, 10
26  — — , [5 3, 1’. 1. .2 2. 11 3. 1)... is 1, 1’. 2, 12 2, 14 3,  11
2 43 2. 16 1. 14 2, is 2, 12 3, 1.
29 C. .8 1, 15 2. 13 3, 12 3. 11
30 ,j, 17 ., 1t 2. 13 3, 13 4, 12
31 .., 17 1. 15. .2. 1’. 3, 13 ‘s ,  12
32 .. 13 1. is 2. 14 .3, 13 4. 12
33 . ,  143 1 , 1 6 .3. 14 3, 13 4.  12
3’. .i~~ 18 2. 18 3. 15 4. 14 ‘.. 13
35 3, 1-9 2, 17 3. 15 -.. 14 5, i3
36 1, 1-7 2, 17 .3. 15 4 ,  14 5. 33
3! .~~. 20 2, 17 3, i t ,, 4 ,  [5 5.,
38 1. 20 2. 143 ‘., Ia 4. 15 5, 1.’.
39 1. 23 2, 18 -s ,  16 4,  15 5, 14
4 . .  1. 21 3, 18 i. 17 5. 1’-’ 6, 15.
‘.1 1, 21 ~, [5 4. 17 5, 18 0. Is
42 1. 21 3, 1-7 ‘., 17 a,  lb 6. 15
‘.3 2,  2 2  3, [‘7 s, is 5. 17 0, 1)
4’s 2,  22 3. 23 ,., lb 5. 17 a .  lo
4’ 2. 22 3, 23 5, l b ~, 17 7, it- .
40  2, 23 4, 2) ,. 18 8. 17 7. lb
47 2,  2 3  ‘s .  21 5. 1-9 a .  18 7, 17
4 4 3  2,  23  4 ,  21 5, 1’. 8. 1t3 7, 17
49 2, 24 ‘., 21 a. 19 a, 18 7 .  17
5.3 3, 24 4,  22 a, 20 7. 1Q 8, 17

4 1 E J I C I  Fri.. NULL HYP UFHL. S[5 IF *2 Is LEss T h A N  O.~ 4-9041 TO A ,  .1k II *2 13 G 4 1 L A T C: -.
141AM .3,4 tJuAL 10 8, 9HESI8 THE 1’AI3L E C O NT A IN S T HE tiSI O LSI tO P A I 4 1 s  (4,34).

. 4 
7!



_ _ _ _ _ _ _ _ _ _ _ _ _  -~~~~~

2 k 1 1 1 L41. V ALU E S I-OR ItSEING MI34F (i) E9UAL TO MId F (2) AGAINST THE
AL 1 ~~41N -~11Vé M 1dF (i) P401 EQUAL TO MTIIF (2). ~s1ERE SI • 11/12 .
__________________ 41 3.0

[th A i NUMBER LEVEL OF SIGN IF1.AN C ..
uF FA ILU 41E~

(XL +*2) .031 .013 .050 .10) .2 0 0

Si 3, 25 4 ,  22  o, 20 1, 1-9 8. 13
5~ 3, 25 ‘9 ,  22 ~~ , 20 7. 19 S.

3. 25 5. 2 3  6, 21 1, 20 8,  Is
5’. 3. 26 a, 23 7, 21 7, 2 ’) 3 4 ,  I’9
55 3, 26 5, 23 1, 21 34. 20 s, ,9
55 3, 2a s, 24  1, 22 3, 23 9. 19
5.1 4, 21 5, 24 1, 22 43 .  21 ‘7, 19
—9 - 3  4, 27 6, 24 1. 22 8. 21 -7. 23
5-1 4, 21 a, 25 43, 22 43, 21 1 ,  2~)

4 ,  234 6, 25 ? .. 23  ‘7, 22 10, 2 )
01 ‘., 2~~ 6,2 5 8, .2.3 -7, 22 1J . 21.
6? - s ,  Z o  a,  26 a.  23 5. 22 13, 21
6 3  4, 2-9 a. 26 3. 2’. 9, 2 3  iC’, 21
C.’. 5., 2-9 7, 26 34 .  24 4-9 . 23 11, 21
65 5. 29 7. 27 -9, 2’. i c ,  23 ii. 22
60 5, 3) 7, 27 -9. 2 13, 23 11. 22
o f  a .  3) 7, 27 ‘9, 2~ 10, 2 ’. 11, .72
643 a.  30 1. 2~ 9 , 2 ,  o ,  24  11. 23
6 4  5, 31 a ,  2ti -9, 26 1-), 24 12, 23
1~) 6, 31 8. 28 1). 26 i i,  2 5  12. 23
71 a, 31 43, 2’7 13, 26 11, 25 12. 23
7? 6, 32 43, 2’9 15.3, 28 11, 2a 12. .‘ -.

73 a. 32 43, 2- 7 13, 27 i i .  2 5 13, 24
74 6, 3.2 8, 2 9  .3, 27 12. Za ._ 3 . [5
75 6, 33 -7, 30 11. 27 12. 26 13, 25
16 7. 33 9, JO 11. 2o 12, 25 13. 25
77 7. 3.~ -

~~, 3C ii. ~~ ~2, .27 13, 2
78 1.. 34 9. 31 11. ~7 8 i2, 21 14. 25
7-7 7. 34 -9, 31 11, 2 43 13, 27 14. 26
8) 7, 34 10, 31 12. 2. 13. 2 1  l’s.  2o
81 7. 35 10, 32 ~2, 29 13, 28 14, 26

8. 35 13. 32 12. 29 13. 243 15. 27
433 43. 3s 13, 32 1.7, 30 13, Ic. 15, 27
84 43 , it, 10. 33 12, 30 14. 24 15. 27
85 8. 36 ii .  33  13. 30 1’., 29 .5, 21
86 43, 36 11, 33 13, 31 1’.. ~‘9 15. 23
8 7  8, 37 11, 3—. 13, 31 14. 30 18. 28
8-43 -9. 37 11, 3’. 13, 31 14, 30 [6 .  s

-7 . 31 11, 34 14, 31 15.. .33 Ia, 29
‘7, 3 ’ 3 11, 34 14. 32 15. 30 Ia. 2-.

71 -4, 3s .2,  35 14. 32 15, 31 17. 2-9
9? 9, 3.3 12, 35 14. 32 15. 31 17. ‘ -7
93 10, 3-9 12, 35. I s ,  33 10, 31 1?, 32
‘44 1.-., 39 11. 3o 1 .  33 It . 32 17. 30
‘I,, 10, 3-7 12, Ja [ 5 .  33 i t . ,  32 17. 30
70 13, 40 13, 36 15. 34 16, 32 18. 30
97 1-0 . 4’) 13, 37 l’s. 34 I t .  32 143 . 3~
96 1 ,  40 13, 3 7  15. 34  1 7 ,  3 3  [ 5.  31
99 11. 41 13. 31 18, 3-s 17. 33 18. 31

103 11, 41 13, 38 18, 35 17, 3 3  19. 32

R t J E C T  741 45. NULL HYP OTHES IS I I- Xi 1’.. LE Ss I t-I A N 041 t~..uAL TO A. OR I F # 2  I S  u R E A T E s~
I H A h s ~ J~ E~9UAL 10 3, ~~ p-4 [ 5 . S I L  T H~~ l A b I c .  C O N T A i N S  [ 5-S E ORDtIt a I) PA 1~~S (4,34) .
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C 41L [LCAL VA LUE S FUR TESTING MTBF(U EOUAL TO MT BF 2) AGA IN sT THE
A L T cR NA T IVE NTBFU) NOT EQUAL TO MTBF (2), IHEKE R • 71/12.

• .1. 1
— 

TOTAL NUMBER ~~~~~ UI- 5 I G N L F I C A N C E
JF FAILURES

(Xi+X Z) .001 .010 .05.0 .iuO .21. 3

3 ~~~~~ —— —— , —— —~~~. —— — — .  —— ~~~~~~ — —

2 ~~~ 
—— — — ,  — —  — — ,  — —  — — .  —— ~~— , 2

3 
__

. —— _ — , — —  — — , 3 — — . S — — , 3
4 — — . —— — _ , ‘s — —  4 — — ,  3 — —  . 3

—— , —— —— . S — — . ‘, —— , 4 — — ,  3
a ~~~~~ 6 — — , 5 —— . ‘9 — — .  “ 

—
~~~~. 4

7 
- 

—— , 1 — — . a — — . 5. , S , 4

43 — — . 7 — — , a —— , ‘- — — ,  5. —— .
S — — ,  7 — — ,  8 — — .  3. ~.10 — — ,  43 — — ,  7 — — . 6 — — ,  6 0, 5

11 —— . 9 —— , 43 —— , 7 3, 0 3, 3,
12 — — , 9 — — , S —— , 7 3, 0 0~ 6
13 —— . 1 3  —— , 43 — — , 7 0. 7 0, 6
14 —-- . 10 — — , ‘7 J. 43 ~~. 0, 7
15 —— , 11 — — , 9 3, a C. 34 1, 7
La — — , ii, —— , 0, 34 ~~~, 43 1, 1
17 ——. 11 —— .1 3  .- .  9 ~ , 43 1. 7
Its —— ~~ 12 — — , 13 3, 9 1. 43 1, 8
1-9 —— . 12 0. 11 3. -7 1. -. 1, 34
2) —— , 13 3, 11 ,J. lo 1, 9 1. 34
21 —— .1 3  3, 12 1, 10 1. 9 2. -9
22 — — , 14 o, 12 1. 11 1, 13 2,  7
23 — — , 14 U, 12 I. 11 1, 10 2.  9
2’. —— , 14 J, j j  i, Ii 2, 10 2. 13
25 —— , is , i3 1. Ii 2. 11 2. 10
26 —— . Is 3, 13 1. 12 2, 11 3, iO
27 —— . 16 3, j 4  2. 12 2, 11 3~ 1)
28 3, 18 1, 14 2, 12 2, 12 3, 11
29 0, 16 1. 14 2, 13 2. 12 3, 11
33 0. 17 1, 15 2. 13 3, 12 3, 11
3i 0, 17 1, 15 2 , 13 3. 13 4. 12
32 ~, 17 1, 15 2. 14 3, 13 4, 12
33 3, 134 1, 16 3. 14 3. 13 4 , 12
34 o~ 19 1, Ia 3. 1’. 3, 14 4, 13
3, 5.), 1-9 2 ,  13, 3, 15 4, 14 4. 13
36 U .P 19 2, 17 3, 15 4, 14 5. 13
31 1, 19 2, 17 3. 15 4. 14 5, 13
33 1, 23 2, il 3. 16 5, i4
39 1, 20 2, 134 4, 16 4,  15 5.. 14
40 1, 20 2, l.a 4. 16 s, 15 5, 14
41, i, 21 3, 134 4 .  17 5, lb  6, 15
42 1, 21 3, 19 4, 17 5. 16 6, Ia
43 1, 21 3, 19 ‘s ,  17 ~~. Ia 6, Is
4’. i, 22 3, 19 4. Ia 5., 17 6, 15
45 2, 22 3, 20 5. 18 5. 17 6. 16
4 5 2, 22 3, 20 5, 18 6. 17 7, 16
47 2, 23 3. 21. 5, is 8, 17 7. 1o
48 2 , 23 4 ,  2 1 5, 19 a,  Is 1. 17
4-9 2 .  2 3  ‘s, 21 5~ 19 8, 134 7, 17
5.0 2, 24 ~, 21 6, 1’9 6. 18 7, 17

S I a J E C T  Tt-Sa “4ULL HYPOIHESIS IF *2 IS LESS T HA N  OR E-JUA L 711 A , OR IF x2 iS G R E A T E R
T H A N  OR t Q U A L  TO B, w HERE THE T A B L a  C O N T A I N S  [HE O R D E R E D  P A I R S  (4.8).
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C~~L II C AL VALUES FOR TEsTING MTBF (1) EQUAL 10 MTBF (2) A1.A L $S1 THE
.IL ILRP4AI[Vt MTSF (1) NUT EQUAL TO MTBF (2). wHERE R • 11/ 72 ,
__________________ R • 3.1

tO TAL NJMBER LEVEL OF S IGN IF IcAN CE
UI- FA ILU R ES
(41+42) .001 .010 .3,0 .LUC .2C3

51 2, 24  4, 22 6, 20 7, 19 8, 17
52 3, 2a 4, 22 6, 20 7, 19 13, 18
53 3, 2s 4,  22 a, 20 7, 19 3, 143
5’, 3, 2a ) p  2 3  6. 21 7, 19 34,  18
55 3. Zb 5, 23 6, 2], 7, 2) 34, 19
5,9 sa 26 a ,  23  7,  21 c.. 20 9, 19
5 7  3, 26 5, 2 ’. 7, 21 43 , 20 9, 19

3, 21 5, 2 4 1, 22 43 ,  21 9. 19
59 4, 27 5, 2~ 7, 22 43 ,  21 9. 23
63 ‘., 2 7  6, 25 7, 22 43. 21 4, 23
61 4. 23 a, 25 .3, 23 9, 22 10, 20
62 4. 2-3  6 ,  2 a  34 ,  23 9, 2’ 13, 21
83 ., 23 6, 26 43 ,  2 3  9, 2.7 13, 21
64 4, 2-7 5, 26 ~, 24 9, 2! 1-3 . 21,
85 a ,  2-9 7, 26 3, 2’. -4 , 23 13, 21
65 5, 2 9  7,  26 -., 2’. 10, 23 11, 22
67 a, 33 7, 21 ‘9, 24 13, 23 11, 22
03  1, 33 7, 27 -9. 25 13, 24 1~~, 22

a,  3) 7, 2 / 1. 25 IC., 24 11, 22
7,9 a. 33 1, 234 ‘9, 2 5 30 , 2 ’  12, 23
71 5, 1 8, 26 13, 26 11, 2’. 12, 23
7? 6, 31 9, 28 i3. 26 11, 25 12. 23
13 6, 32 a ,  2-9 10, 26 11. 25  12,  24
7’. 8, 32 8. 2-9 13, 26 11, 2 12, 24
7, a, i2  3, 29 13, 2 7  11. 26 13, 24
76 6, 33 34, 30 1), 27 12, 26 13, 24

5. 7’ 6. 33 -9, 30 11, 27 12, 26 13, 25
73 7, 33 9, 30 11, 28 ~2, 26 13, 25
79 7, 34 ‘9, 31 11, 243 12, 27 13, 25
8) 7. 34 9. 31 .1, 234 12, 27 14, 25
81 1, 34 -7, 31 11. 29 13, 27 14, 26

7, 3’, 10, 31 12, 29 13, 23 14, 26
83 7, 35 10, 32 12, 29 13, 28 14, 26
8’. 43, 35 1,~), 32 12. 29 .3. Z s  15, 27
85 43, 3 10, 32 12, 30 13, 2s 15, 27
436 a. 36 10, 33 12, 30 14, 29 15, 27
437 8, 36 ij, 33 13, 30 14, 2-9 iS. 27
433  43 ,  36 1.1, 33 13, 31 14. 27 15, 2d

8. 37 11, 3’. 13, 3 1 14, 30 16, 28
9, 37  11, 34 13, 31 1’., 30 I a ,  2 34

91 -1. 3? 11, 34 13, 31 15, 30 16. 2 t 3
92 9, 3~ 11, 34 14, 32 15. 30 16, 2- .
93 9’ 33 12, 3 3’.. 32 15, 3 1 16, 29
9’, -1, 343 12, 35 1’., 32 15., 31 17, 2-7
95 9, 39 12, 3a 14, 33 15, 31 17, 30
96 10, 3-1 12. 3a 14, 33 16. 31 17. 30
97 10. 39 12, 36 is, 33 la, 32 17, 30
98 10, 40 13, Jo 1 ,  33 16. 32 18, 30
99 l o .  4.) 13, 5.3 7 iS, 34 Ia. 32 134 . 31

100 10, 43 13, 37 is. 34 16. 33 143 . 31

- * ‘ tJ E C [  [-IE NULL HYPOTHESIS 15 - *2 iS LEiS THAN uR EWLI AL Tu A , OR Ii *2 i s  ,RE AT E ’ .
I i A 4  j.~ E-IJAL Iii 34, N H t R E  1H~ T A 8 L E  C O N T A I N S  THE O R D E R t O  P A i R S  (A ,s3 ).
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L ( I I LC A L  V A L U L ~~ I-JR T E S t I N G  8 1 4 3F (1 )  E O U A L  1 0  H t . 3 F ( 2 )  AC,AI~i S1 t rf t
4 L I ~~R N A r i v a  M T s f (1 )  NUT E Q U A L  10 M T B F ( 2 1 ,  •i-~~RE 1 9 ’  1 1 / I t .

__________________ _________________________________________________________
• 3.2

[31* 1 N~ M 43tR LtV LL OF 13a $IFICANC~
uF F A IL UR t S

.OJI  .01 ) . u sj  . 1) 0  .230

I — — ,  —— ~~~~ ——  — — , —— __
, —— ~~~~ ——

.7 ~~~— , —— — — , — —  •— , —— — — ,  —— 
~~~~~ 2—— , —— — — , — — —— . 3 —— , 3 — — . 3

4 __ ,  —— __
, ‘, 

__
, -. _ _,  j  _ _ , 3

‘ ‘ ~ ‘ ~ — ‘ -, ‘a ~~ — , a —— , a —— . ‘9 — — ,  4 — — . -.

7 —— , 7 —— . 6 — — .  . — — ,  a — — ,

-3 — — ,  7 — — , a — — . S — — , — — ,  -‘
-, —— , 43 — — , I ~~~ a —— , a 3, 5

1~) — — , 43 — — , 7 —— , t — — , 0.
ii ~~~ 9 —~~~ , a ~~~~~ 7 —— , a 3 .  a

12 ~~~ 9 ~~~~~~ a —— ~~ 7 3 ,  c. 3~ t
13 —— , 10 —— , 43 — — , 7 0, 7 j, 5
14 —— , ~u —

~~~, 9 j ,  a ~, 7 u ,  6
l a  —— . 1 1  — — , ~~, t j ,  7 1, 7
16 — — p  11 — — , lo ,, 34 3, 3 1. 7
1/ —— , i. —— , 13 ~i. 9 C. 34 1. 7
13 —— , 12  , ,., 9 1. a

1-. — — , 12 — — , IL  -~~, ~ 1? 1 1~ 34
—— , 1j j, 11 .~,i 0  1, . 1, t’

2 1 —— , 13 0, 11 3, 10 ~, ‘9 2, 9
2~ —— , 13 ~~, It I, .1. 1, 11. 2,  ‘9
2 3  —— . 14 3, 12 i, 11 1. 1j 2, 9
2-. — — , 1’. 3, 12 1. 11 1. 1C 2, 9—— , La 3, 13 1, 11 2, 1. 2, ~~
26 — — , 15 o, 13 ., 12 2 ,  i i  2,  10
27 — — , 13 3, 14 i, 12 0, 11 3. 13
234 O~ 16 1, 14 2, 12 2, Ii 3, 1.
29 0, ~o j, ~ 4 4, 13 2,  12 3. 11
30 C, Ia 1, Ia 2. 13 t. 12 3, i i
3. , ~7 1, 15 2, 13 3. 12 3, 11 5.
32 3, i l  i, 13 2,  14 3, 13 4. 12
33 3, 1-3 1, Ia 2, 14 3, 13 4. 12
3’, i, 134 ~, i b  3.  14 3~ 13 4. 12
35 0. 143 1, 16 3. 14 3. 14 4. 13
3a 0, 1-9 2, 17 3, 15 4, 14 4,  .3
37 ~., 1-9 4, 17 3 ,  15 4, 1-, 5, 13
33 ., 1-9 2, 17 3~ 15 4, 14 5, 13
39 1, 23 2. 134 3, lb 4, 15 5. 14
40 I, 20 2, 1-34 4, 16 4, 15. 5, 14
41 1. 2o 2 ,  13 . 16 4, 15 5, 14
42  1, 21 3, 1’. ‘., 17 5, 13 6, Ia
43 ., 21 3, 19 4. 17 5, 16 6, 15
44 1, 21 3, 19 4, 17 5, 16 a. I s
4 7  1, 22 3, 19 ,, I a  5. i7 6, 15

2, 22 3, 2-3 5, la 5, 17 6, Ia
47 2 ,  22 3. 23 a ,  18 6. .7 7, 13
4 34  2. 23  3. 20 a ,  134 6, 17 7, 16
49 2, 23  -s, 2]. a,  19 6. is 7, 11
53 2 . 23  4, 2~ 5. .9 6. 18 7. .7

RaJ.01 THc NULL HYPO THE SIS (F *2 IS La SS T I-iAN OR E QUA L 1-0 A. O. IF *2 13 O R E A T t R
I H A N  Q’~ E UJAL TO 43, wHERE THE T~ 3Lt C L J M T A 1~~ 5 TIlE URil ERaD P A IR. (4,431.
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L— -~~11C AL WAL Ut S FUR TESTIN G MTBF(1) EQUAL EU NT43I - (2 ) A G A IN S T  IHE
SL1~~RP’.ATIV r MT8F(1 ) NOT EUUAL TO M 143F(2 ), INERt P • 11/1! .
__________________ 

P • 3 . 2
t U l a L  NUM 8ER LEVE L 01 S I G M 1 I L C A N C .

uI- F A I L U R E S

( * 1 + 4 4 )  .001 .010 .053 .13...

5 - 1  2,  2’. 4, 21 a,  i-I a, 134 7, ii
52 2, 2 ’. 4, 22  6, 20 7, 19 34. 17
5 3 3. 2’. ., 2.~ a,  20 7. 1 43, 18
5-. 3. 25 4. 22 a,  25. 7, 19 8. 18
5) 3. .~~~ 5, 2 3  6, 20 7,  1-~ 43. lb
50 3, 2a 5, 23 6. 21 7. 2- 1 a. IP
51 3. 26 a. 23 /. 21 7, 26 9. 1-7
‘ 9 3 4  3, 26 5. 24 7, 21 .4, 2.) 9, 19
5.-, 3, 2o , 2’, 7, 22  34 ,  21 ‘9, i~

‘.. 21 5. 24 /, 2 2  a ,  21 9, 20 5.
6. ‘. . 2/ 6, 25 7, 2 2  43.  01 ‘9.  26
62 4, 27 a, 05 7. Os ô. 01 ~3. 26
03 4, 23 6, 25 8, 23 9, 22 13, 21
b ’s 4, 25 6, 25 d, 23 -“ . 22 .0. 21
o5 4, 234 6, 26 3. 23 -9. 22 10, 21

4, 2-9 6, 26 3, 24 9. 2 3  13. 21
67 5, 2-7 7, 26 Ii, 2 ’.  9, 2 3  I i ,  2 1

. 2-7 1, .77 9, 2 ’. 10. 13 11. 2 2  U
69 5. 30 7,  2? -7, 2 5  13. 23 11, 22
70 5. 33 1, 27 -9. 25 13. 24 11, 2 ?
71 5, 30 7, 28 ‘7, Z a  L u ,  2’. i i,  2 3
/2 5, 3 i  7 .  2 a  ~ . 25 10, 24 12. 23
73 a. j .  o, 2 8  13. 26 11, 2 ’. 12. 23
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1, 21 2. 1”) -., 17 ~~, I a  a .  15
- .0 1. 2 1  3 .  1-9 ‘., 17 5 ,  18 a.  15
4 . 7  1. 22  3. 19 -., 17 5, La 8. 15

1. 22 3. 2. -.. X e ’ 5. 17 a. 15
4.-’ .7, 22  3.  23 -., 18 5. 17 a, La

2 .  03 3. .73 a .  18 5. 17 6 . 18

II t J E C I  I- I t Null MYPOTHESIs [F 52 Is i~~ss (HAN 135 13051. TO A. ~~ Ii- ~ 2 Is 0 R t A 1 i ~
tHA N J~ t J J A L  TJ 8, w I-ttR~ TNt TA 8L E CUM T 4[N S TNt .JRDtwi. ) PA1~~S ( A . 4 3 ) .
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I — -- - ----
~~~~~-



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V ALU E S fOR IEslINc, MISt - UI tQ UA L 10 ~i1Sl (2) A t.ALNSI IHI
\1 . I L R N A T L V t  MIS F It) MLI I 1 ’.uiAt. I O M 1 B F ( 2 ) ,  b H E R E  R • 11 /12.___________________ _________________________________________________________ - 3.,

13151 NUM BER L t V E L  UI- ~1(’N 1FICA NC~
F A I L U R E s

(*1 +*2) .3.21 .01) .05~ .13u .200

. 2 .  23 3, 2 3  a. 18 8. 11 1. I a
fl 52 2. 23 3. 2. a. 5.-’9 a ,  7,  Ia

53 .. 23 4, 21 a. .‘. 8, 15 7, 11
5-. 2,  24 -.. 21  5, 1-. a. 143 7. 1. ?
5-. 2, 2 4, 22 5, 1--. a . I c 1, 1?
5 5  2, 2-. -. ,  2? s. 2 .  1.  19 8 ,  I?
5 ?  ). ~ 7) 4 ,  22 0. 2.~ 1 ,  19 5-. I a

3.  2 ‘.. 22 6,  3. 1. 11  8 .  j 8
3, os ,. 2 3 a, 21 1, 2a s .  .-

~

3, . a.  23 a .  21  1. 22 4 3 ,  9

5- , 3, 2 8 ,, 23  ~ , 2 1  7. . 7 -~ 4 3 .  1’9
a . ’ S. 28 -a .  2 ’.  7 .  21  ~~. 3. -9. 19

3, .~- 7 5. 2-. 1. 22 1. 2. ‘~~, .- ~

0-. 3. 2? 5, 2” 1. 22 a, 2. ‘1, 3.
as -,, 27 a, 2’- 7. .72 43. 21  -9. 2 )

-s. 2 34 5. 13 7 .  2 3  8 .  2 .  -9 . 3
61 ‘.. 2 3 4  5, 2 7 )  i. 23 a .  2. 7 I C ,  2 3
5 - a  . 2~ a, 27) 43, 0 3  -9. 62 j u .  61
8-9 - .. 2 - i  a, 28 5.  2. -

~~. 22 10, 0 1
70 -,. 2-7 a .  a .  7 ,  9. 2 2  1 2- .  21
7 .  - .. 2 9  5 .  26 s .  2 ’ . ‘7. 2 3 13. 3.
72 ~~. 2-1 1, 2 ?  ~ . 2 - . ‘., 23 11. 22
73 5.  32 -  7 , 27 -i. 24 10. 23 11. 20
1- -. 7) .  3 3 7.  2 7  - - . o a  .0.  23 11. .72
15 5. -.  .0 1, H -9.  25 5.2. 0” 1.. 22
16 a .  31. 7. 2 a  ~, 25 l a ,  2 ’ . 11. 23
7/  7), .1 7. 2 a  - 9.  2 5 A l ) , 0-. 12 .  03
1’ 5. 3 5 .  7 . 2 o  ‘9. Th 5.- ). 3. 12.  2 3
1-) a, 31 34, 29 10. 06 I i ,  2 7) 12 .  6 3

a. 32 8.  29 13. 28 1 5 . .  2 5 12, 2-.
8 1  a.  a 2  i. 0-9 .3. ~7 ,~~~~, 27)  12.  - - - i

a ,  32 43. 2-7 ..t .  2 7  11. 2a 12 . 2-.
53  a ,  33 34. 34)  1 4 ) .  2 7  11. 28 13. 13
8 ’  8.  33 8. Ia 1 3 .  27 10. 06 13. 2’

6. 33 -9, .3 ii. 2a 12. .78 13. 25
7.  3-. a . 3) ~~~ o~~ 1:. 27 1 3. 25

87 1, 3-, 9. 31 11. 2a 12 . 2 !  13 . 2 5
7. 34 -9. 3. 1.. 13 12. 2 7  14. 28

3 4 - 9  7, 34 ‘9 , 3 1 11. .2 - ’ 9 13, 27  14, 2a
‘9 - - 7. 3 5  -9. 32 12 . 0-’ 13 .  i ’8 14.  77a
‘9 1 7. 35 1 4 ) .  32 [2 , . 7 -9  13. 28 1-. . 2a

7 ,  3. 14 ) .  32 . 7 .  29 13. 2 3 4  14. 0 7
43 0,  30 i-i . 3 2  . 2 .  3 ’) 1 3 .  .734  15. 2 ?

8. Jt’ 5.). 33 12 .  33 13 . ‘A 15.  2 7
9, a ,  i s  13. 31 12 ,  s i.) 14. ~ ‘9 15 , 2 7
—it - a . i F  13, 3. 13. 3 1 14. 2-1 15. Oo
‘9 7 e- . 37 1,. 3-. 13,  3 1 ,-.. 29 15. .78
4,8 a ,  3 1 15. . 3- . 13. 3 5 .  1-., 3) 18. 2 8
9-9 r ,  37 11, 3’, 13.  3. 1 ’,. 33 ~ O’ 2 - ’

100 -9 . 3 3  11, 3-. 1). 32 Ia. 30 Ia. 2- 9

‘I o E C T  THE NU LL HYP O II-4t 515 IF 5. 3. Lt S 1HA ~. OR t- . . . -AL IL. 4. OK IF kO I~’ uR L A I t ’
~~‘-a 3-. a O l J A L  TI) B. uHER E t p-l~ rA43La C O M T A I ’ 4 S  IHE C R 0 E R ~~O P41~~’c (4,34).
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2 .ILC A I. V A L U E S  F U R TE ll IN G M TSF (1) E .WAL Ta M T 34~~(2) A oAI ’4ST THE
A L I t R N A I I V t  M T 4 3 I - ( 1 1  N U T  E . a J A L  TO M tBI-(2), IHI.L ~ - F 1 / T2 .

___________________ _________________________________________________________• 3.6
EUI AL NUM8€R LEV E L 0I- S14)P~1 E l L A N C E

3)- ) - A j L a , 9 t 5
( A 1 + A 2 )  .0.~i .010 . 0 5 3  .i.~a .23.

—— . — —  - — —  . —— — -— . —— —— . —— — . ——

2 ~~~~~ 
— —  — — , —— —— . —— —— . 2 — — , 2

I —— ‘ — — —— . — — —— . 3 — — . 3 — — . a
4 

__
. —— __

, -, _ — , ‘. __
. 3 _ _

, 3
a — — . a —

~~~, 7) — — . -. — — , 4 — — , 3
a — - - . a —

~~~, s — , ‘. ~ 
.. 

~~~~~‘ ‘I — ‘ 7 —— . a — — , —— . 4 — — , 4

‘ 1 — , 8 — ,  — — , 7) — — , 4
— — . a — — , ~

, — — ,  a — — .  —— , 5
43 ~~~~~, 

_? 
~~~~~ —— , a 0, a

11 , 43 — , 7 —— . a — — . a 0,  5
12 — — . -9 ~~~ , 34 —— . I — — . a 0. a
13 — — . 9 — — , 43 — — . 7 4). a 3. a

I- ’ — - - . 1) — — , 43 — — . 7 2- . 1 0, ~
13 —— . 10 — — , —— . 3.  F 3.
10 — — . 11 — — , -1 a 3, 7 3, 1
17  — — . 1 1  —— , 9 3. a 3. a 5 . .  7
18 —— , 11 — — . 13 3. -9 (-I , 43 ~~. 7
1-i — — .  12 — — . .2-  .. —9 . 34 ..
3. —— , 5.2  — — , 1) 3. i. -

~ 1. 8
2 .  — — . 12 — — ,  11 a .  -9 1. -9 1, 34
22 — — ,  13 3. L I  3 .  12- 1. - 1. 43
23 . 13 3, 11 o ,  10 1, ‘ 2 .  9
2 - . —— , 1’. ~, 10 0, Ic 1. 12- 2.  -

2 5  — — . ~~~4 ) .  .2 L. li 1. 13 2 .  -9
2a — — ‘  1-. 4 ) ,  12 1, 11 .. 1 - )  2 ,  ~7
2 7  —— , Is 0, 13 1. 11 2. 5.1 2. IC’
23 —— , .a 4) .  .3 1. 3. ~~. 1. 2, 1-2
2 9  — — , 3. 13 1, 12 2.  11 3. 1)3)  —— , Ia 3. ,‘. i .  12 2 .  I i  3. 10
31 — —. is 1. 14 2,  12 2, 12 3. 11
32 a, Ia 1. 14 2, 13 ., 10 3. 11
33 0. 17 .. 15 2 .  13 2 .  5.2 3. 15.
3-. 1., 17 1., 15 2. 13 3. 10  3, .2
35 a,  5 . 7  1. La 2 .  .-. 3. 13 4 . 12
36 .. 13 1. 18 0. 1’. 3. 13 4. 12
37 i - .  18 1, 16 2. 14 3. 13 4. 12
334 3.  13 1. I a  3. 1-. 3. 1-, ‘.. 13
3-9 0. .~7 2. 17 3, 5.5 3. 1-. -.. 13
43 .-. 1-9 2,  ~ 7 a .  15 4. 1’. ‘. 5. 3
41 ~~. 1-7 .7. 17 3 .  17) 4. 14 5, 13
-.2 1. 2) 2, 17 3, 16 -., 15 5. 1’.
43  1. 2 )  2 ,  l a  3. 18 ‘.. Is  5. I - .
4 4 1. 25.. 2 .  Ia ‘., 1 4 3  4 .  15 5, .-.
4 5  1. 61 2. 1 4 3  -.. -,, i s  5 .  ~4
4 -

_
i 1. .1 2 ,  1-7 -., 17 5. la 5, 15

4 ?  1, 3. 3, 1’17 -., 17 5. It. 6, 15
4 4 3  1. 22  3. k-i -.. ~7 5, Ia 8. 17)

1. 22 3. 23 - i ,  .~~ 5 .  17 8. 15
1, 22 3, 2 )  4 ,  1.34  5,  17 18

R E J ~~2T THE NULL HYP0IH~~$ 1S I F  *2 13 L E I  T i-s A ’-. JR tJU *L TI) A. J.~ 1~ 52 15 3 -~t AI t R
T HAN i.)R tQ UA I TJ 8, lHtR~ T HE TA B L E  C U N T A I ~~S T H E L - ’~~1) 1 R t & )  ~ A I R S  ( 4 . 8 ) .
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i..~~.11C AL VALUE S FOR TE S T L N t .j M T b F ( 1 )  L Q U A L  10 M I B F ( 2 )  A O A I N S I  THE

A L T a R N 4~~1V t MT8F (i) NOT E ’)UAL TO M T B F (2 ) ,  -~~HE g E  R - T 1/T~~.
_ __ _ __ _ __ _ __ _ __ _ _ _  R • 3 .6

[JI lL MUM 8ER LEVEL OF 0~1GN1 F ICA NCE

~ f FA I L u R E S
( X 1 + *2 )  .001 .0.3 .050 .1-3 0 .202

.7, 2 3  3, 23 a .  Ia 5, 17 6, 16
2, 23 3, 23 a, L b a ,  17 7, is

7 ) 3  2 ,  2 3  3, 2 1 a,  19 6, .8 7, Ia
54 ~ , 2 3  . 2. 5, 19 a, 18 7, .7
7 ) 7 )  2, 2 4  ‘., 2. 7) ,  1-i a,  Ia 7, 17
Si 2 ,  24 4, 22 s, 1.9 6, 18 7 ,  17
57 2, 2’. 4. 22 , 20 6, 19 7, 17
5 - 3 4  2 , 2~ 4 ,  2 .  8, 2 .~ 7. 1-1 8, 134

5-4, s. 25  4, 22 8, 2., 7, 19 8, 1.8
3, 2 4, 2 3  6, 21 7 . 1-i 8, la

61 3. 26 5, 23 a, 21. 7, 23 8, Is
3, 28 s,  23  a.  2 1 7, 20 8, 19

83 3, 26 ~~ 24 1, 21 7, 22 -  9, 1-i
6-. 3, 27 5. 24 7, 22 34 ,  23 7. 1~
65 3, 27 s, 13 7, 22 a, 21 9, 19
6s 3. 2 7  2, 2 ’. 7, 22 a, 2 1  9,  2-)
67 4 ,  2 7  a, 2a  1, 22 6 , 21 9, 23
bE 4, 28 5. 25 7. 23 8, 22 9, 2...
6 7  4 ,  23 8, 25 8, 23 9, 22 14), 2.)
73 4, 13 5, 26 a, 23 9. 22 10, 21
7 1 4, 29 0, 26 a ,  23 9, 22 1..., 21
72 4, 29 6, 2a 8, 24 ‘9, 23 10, 2 1
73 4 ,  2-7 6, 26 8, 2 -. 9, 23 10, 2 1
7’. 5. 30 7, 2 ?  a ,  24 ~1, 23 11, 22
7a a, 33 7, 2 1 - i ,  25 12-, 23 11, 22
76 a, 33 7, 27 9. 25 10, 24 11, 22
77 a, 34) 7, 28 -., 25 10, 24 11, 22
7-5 ~, 31 7, 2a  9,  25 10. 24 11, 23
7 9 a ,  31 7, 28 -i, 26 IC.. 24 12, 23
8.) 5, 3j  8, 28 7, 26 11. 25 12, 23
8. 6, 32 3, 29 .3, 26 11, 25 12, ‘3
532 6, 32 8, 13 j.4), 26 11, 13 12. 24
8a a, 32 3, 29 .3, 21 11, 25 12, 24

6, 32 8. 2-7 13, 27 11, 26 12, 24
43, 33 8, 30 1-), 27 11. 26 13, 24

8~ 6. 3 3 8, 30 11, 27 12, 26 13, 25
87 o, 33 -7, ~G 1., ~~ i2, 26 13. 25
5343 7. 34 9, 31 11. 2 12, 27 13, 25
8-i 7, 34 -~~. 31 1., 28 12, ~7 13, 25

7, 34 7, 1 15., 243 12, 27 14, 243.
91 7, 35 7, 3i 11.. 29 12, 27 14, 26
92 7, 3~ 9, 32 .2. 29 13, 28 14, 26
93 7. Ja 13, 32 12, 2 13, 243 14. 26
9’. 7, 35 10, 32 12, 30 13. 2.3 14. 27
95 34 , 36 1.) , 32 12. 30 13, 13 Ia, 27
9 6 2, 38 1), 33 12, 3) 13, 29 15. 27
97 8, 3a 13, 33 12, 30 14, 29 13, 2?
98 8. 37 10. 33 13, 31 14, 29 15. 29
99 8, 3? 11. 3’. ~~~~ il 14, 29 15, 28

L00 8. 3 ?  Ii. 34 13. 31 14. 33 16. 2 34

R E J E C T  E r-s E NULL HYPQ1H~~~L, IF *2 15 LESs F r-)AN OR t J U A L  TI) A,  OR IF *2 IS .,R~~A T E ’ .
IH A ’. .JR 6- JUAS . t~ B, ~HE- tE THE TABLE CONTA INS [HE .JRDER ~~D P 4145 (4 ,9).
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~I T L 6 A L  ‘iA L UeS FUR T 1 3 J L N~ MI8 F (1) EJU AL IU ~I t (2) AL, A IMST (nI
-~L 1 t ~~~’ . A 1 L V t~ M1c31-(j ) NUT i J J A L  EJ M T B F ( 2 ) .  I r-SERI • 1 1 / 1 . 7 .

___________________ _________________________________________________________ • 3.7
IJ IAL  NL S I R  L E V t L  Ut S L G N I F I O A N C t .

j r  F 4 1 1 L - 1 L S
.01.) .054) .1.3-)

S ~~~ — —  
__

. — —  — — . — —  — — . —— __
, — —

- ‘ ~~~~ — —  —
~~~~. —— —— — — . 2 —— , 2

— — , — —  — — . — — — — . 3 — — . 3 — — .

— —  ~~~~~~ -. —~~ , 
.. — — , 3 — ,

— 
_ _

. a ~~~~~~ 
— __

, I —~~~~. -, — — , 3
a — — . a —~~, a ~~~~ ~. — — . -. — — . -.

I — — . F — — . a — — . 5 — — , ‘. — — . 4
a —— . 7 — — ,  a ~~~~ a —— . a —— . -.—— . F — — .  a — — . a —— , -, — — . ,

13 — — . 34 — — . F — —- , —— . a a.  - -

11 —— . a — — , 7 — — , a — — . r’ 3 .  ~
12 —— . -J - — . Is — — , I — — . a 2 .  a
13 — — . -~ — — .  — — . ~~. a .  a
1’. — — . 1.3 — — , a — — . I -.- 7 3 .  0

1, — — . 1-) — —
‘ ‘9 — — . i. F 3 .  a

I a  . 1 -.) — — , -7 4 ) ,  C~ . 7 3,  1
1 7  —— . 1 1  —— . -9 0. C’ -.- .  ~- 1. 7

— — . 1 1  —— . 14) j. ~~. a 1. 1
—— . 12 — — . 1. ) . ~

. 4 ) ,  h 1. 1

12 —— - . 1) a .  -‘ 0. ~~. 
_-I

2. — — .  3. — — ,  11 a. - 1. -9 1. a

2 . ’ — — . L i  — — . 11 2. .... ,. ‘9 1. C’

2 5  — — .  L I  ~~~
, ii 3. 1) 1. ‘9 1. ~

2 .  — — . 1 3  3, 1. 1. 13 1. ,u 2.
25  —— . I’. ~~. 3. ~~. 11 .. 10 2.
2 6  — — . 1 ~ 4) .  12 1. 11 1. 10 2 .  9

‘1 2 !  — . I-i 3, 13 .. 1 5 .  1. 1-a 2. Ii

2-a — - .  13 3. ii 1. 11 2. 11 2- . 14)
2-9 —— . IS C .  I I  1 . 12 2 .  11 2 .  10
30 — — , 13 3.  1’. 1. 12 ‘ . 11 3. 10
i i  — — . La 3. .‘. 1. 12 2 .  1. 4. 1.
32 U . La 1. L-. 2. 13 3. 1 .2 1, 3.
i i  ~~. Is 1. 15 ~ . 13 2. 11 3. 11
3-. 0 .  .7 1. 1 7) 2. Ii 3. 12 3. 11
3)  2 .  5 . ?  1. 1) 3 .  13 3. 1 I 3. 13

a.  17  1. 1’ 2. 1-, 3. 13 . 12
31 ~~. 1 3 4  .. Ia  ‘ . 1’. 3. 13 -,. 1 2
3 43 2. 134 1. Ia 2. 1- . 3.  13 . 1-’

a .  . 3 4  1, o 3. I a  1. 1-. - s .  5 . 4
4 3  3.  1 7  ‘ . .1 . is 5. 1-. - . .  13
-.1 3 .  19 3. 17 3 . 17) 4 . 14 4 . 1)
‘.2 3. i~- 3 .  11 3. 15 4. 1. 5~ 13
-.3 1. 2) 2. 134 3. 1o -,. 5 . ’, 5 ,  5 . ’.
‘-s 23 3. Iti 3. . r  -., 17 ) 5. j~

— ,  1. 23 2 .  It i .. 143 ... 17) 5. 1.~
‘.6 1. 41 2. I a  -e .  it’ -‘. .7 )  5. 1’
1! 1, ‘1 1. ~~~ -,. .1  a .  Ia 7 ) .  15
4 3 4  ~~. 31 I, 1-9 - .. 1 7  5. 13 8. .‘
4 1  L . 2.’ 3. 1-1 -.. .1 a. is
5 4 1. 22 3, 2-a -.. 1 r ~ - . 17 8. 15

Ri J I.. I IHt NULi. pl Y p t )  5-h. ~ I . [ F ~3 I’, 3. S~ 1-IAN OR .�uA L IL) A.  OR ii ~~. I s 9 I.U A ) ~
[HA’. J~ i w JA L I U 43. WH IR I (Hi I £81 L Ct)’. 1 4 1  ~s T nit ipt .1 3 P4 1  ~5. s ( A  • 34

—
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L K I [ I CA L  V A L UE S FJM TEsTI N I., P)TBFII. ) EnJU A L 10 I11a (-(2) A G A IN S T  ISl E
A L[ sk’~.t11Vt IIT8F (1) NUT EQUAL TO M16F(fl, WH EKE R • 11/12.
-_________________ ____________________________________________________ • 3 . 7

I U T A L  N U N t I E R  L EV t L  OF 1 C ,N I F L C A N o E

.31 FA L L U R t
.001 .010 .053 .12-0 .233

51 i, 22 3, 20 4, 18 5, 17 8*  16
7) 2 2. 23 3, 2.) 7) , 18 5, 17 a. lb
53 2. 23  3, 23 5. 18 6. 17 7, 16
5- , 2. 23 3, 21 a ,  19 6. H 7. Ia
5.-’ 2,  23 -,, 21 ,, 19 a, A a  7, .7
5’-’ 2, 24 -,, 2 i  5, 1* 5, 18 7 .  ~ 7
51 2 .  24 4, 22 7), 19 a. Id 7. 1 7
SO 2. 24 4, 22 6, 2-6 t ,  1-3 7, 17
5 - 9  2. 2 a ‘., 22 a, 20 1. 13 8, 1.43
6 3, 13 4,  22  5, 20 7, 1-7 53. 16

3, 5 4. 13 0, 20 7, 1-9 a, lb
6 2 3. 26 a. 2 3  8, 3. 7, .3. 8.  134

3, as a, 13 0, 21 7, 22- 43, 1-9
3, 25 ,, 2-, 7, 2]. 7, 20 3, 19

65 3, 28 a, 2’. 7, 22 4 3 ,  25.. -9 , 13
3, 27 a, 24 7. 22 8. 21 ‘1, i-i

61 3. 27 5, 2’. 1, 22 a, 2 ..  9. 2 2
4,  27 a. 27) 1. 22 6, 21 -9, 2 )

8-1 4 ,  2 8  a, 25 7, 23 a , 21 ‘7. 20
73 4 . 2 34 6. 25 7, 23 8. 22 1), 23
71 4, 13 6, 25 - 34 . 13 -9. 22 13, 21
72 ‘., 2-7 a ,  13 ~ , 13 9, 22 10. 21
13 4, 2-1 a~~ 13 3 4 ,  24 9, 24 13. 21
74 4 .  2-1 a ,  26 -3 , 24 N. 2 3 1). 21
75 4, 24 o~ 27  34 , 2’. 9. 2 3 13, 22
78 a ,  3.3 7 .  2 ?  i. 24 9. 23 11, 22
77 5, 3) 7, 27 7, 13 12-, 4 3 11. 22

5, 33 7, 27 -9, 25- 10, 24 ii. 2 ’
7-9 5 .  3 1 7. 13 -7 , 25 1..,. 24 11. 2 3
34-3 5, 31 F ,  2 53  -~, 2s 10, 24 11, 23
di s. i i  7, 2a 3. 26 10, 2’. 12, 23
82 a, 3~ 34, 13 3. 26 11, 25 12, 2 3
83 6. 32 8, 2-I 1-) .  28 11, 2 5  12, 23
84 a.  i2 5. 29 1), 26 11. 13 12. 2-’

8, 32 ti, 29  13, 2 7  11, 25 12,  2-.
8-5 a. 33 8. 30 1), 27 11. 26 13. 2’ .
43 1 6, 33 43, 30 13 , 27 11. 13 13, 2’.
8 - 34 a. 33 8. 33 1]., 2 1  12. 26 13. 2 7 )
89 6, 33 i, 30 11, 2t, 12, 26 13, 13
9. 7. 34 9, 3. ii, 234 12. 27 13. 25
31 7, 3’. 3. 31 11. 28 12, 2? 13, 25
92 1, 3-. 1, 31 11, 29 12. 4 7  14 , 26

7. 35 9, 31 1.., 2-9 12. 2 7  j 4 , 2o
‘9 ’. 7.  35 -7 . i2 13, 29 5.3, 2-4 . .4 ,  26
97) 7. 33 1), 32 1.7. 13 13 . 2a 14. 2o

7. 3, 1), 32 12, 33 13, 28 14. 27
97 43, Ja 13, 32 11, 30 1.3, 28 15, 21
98 a, 36 14),  33 13. 3) 13. 2 Q 15, 27
9-9 34. 15 13, 33 12, 30 ~ ‘s ,  2 -4  15, 2 ?

1. 0) a .  37 10, 3 3 13, 31 14, 21  15, 2 4 3

‘...JEcr ISlE N U L L  HY P CEt-41315 I t  *2 13 L E S S  It-s AN [JR 13041 TO A. UP ] F  *2 Is G ’ . t A T -~
F t- SAN ~~ E UUAL 10 43, W n-$ ERi I t-4.~ IAI3 Ls CUNTAL ’ .S 15- i c OR DERL D P A I R S  U.,81.
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CR . t I L L AL V4LUt~ IUR I63TI N.. MISS-Il) ~JUA L I) M I d I t Z )  A..A IN S I  THE
A1( _ .t,Aj 1V~ ~118f(] .) MOE t.JIJA L IL) M T U F ( 2 1 ,  .it-SERE P • 1 1 / 1 2 .
____________________ [~,__ __ • 3 . 3 4

(.3141 NUMBER L I V E L  .JF ~ 1C . N 1 f I C A N C 1
it 5 - A I L J R~~S

(zl .x21 •J ~j1 .01.1 . . iS,  .100 •2 o 0

1 —-— , — —  —
~~~~. — —  

~~~
— . —— —— . —— — — ,  — —  5.

.1 —— 2 2-
— — . — —  — — - , — —  — — , 3 —— . 3 — — . _3

-‘ —— , —— — — , 4 —— , 4 —— . 3 —— , 3
S ~~~~ a — — . , __

. _, _ _ , “ — — , 3
7) 

__
. a — — . ~ 

__
. _, _ _ , _, — — . ,

7 — — . a — — . a — — . —— . ‘. — — .

—— . F — — , a — — . 5- — — , 5 — — , -‘

9 — — . 7 —~~~~, a ~~
— . 5 ~~~~~~ 5 

~~
— , -,

10 — — . I — — .  7 — — . 8 — — . S C.
11 — — , 534 — — . I — — . a — — . a 0. 1
1. —— . -9 — — .  I — — . a — — . a 0. 5
13 — - . -1 — ,  43 — — , I 3. C, 0, t-

14 —— . 1 3  — — .  34 — — . I - .  1 0.  a

13 —— . 1 3  — — .  -7 —— , 7 0. 1 2 .  a
L a  — - .  13 — — .  ‘1 3. C. U~ F 0, a
17 —— ,1 ,  — — .  -‘ j .  43 0 .  7 0, /
1 .  — — . 11 —— .1 3  3. 53 . a 1. 7
14 — . 11 — — .  La C.  .9 .. a 1. 7

— — . 13 — — .  10 4), ‘9 j .  43 1. 34
2 .  — — , 12 — — .  11 4 ) .  9 1. -~ 1, t~
23 — . 1i ——. 11 3. 10 1. ‘9 1. 34

—— . .3 3, ,1 4 ) .  5 . .. 1. -) 1. 34
2-- . — — , . 3  3, .2  ~~. 5.3 1. ‘9 2 . -

~
13 — — , 1-, 3 . 12 1. 10 1. 10 2. ‘7
13 — — . ~4 0. i4 & .  11 1. 1 ..) 2. ‘9
2 7  — — , 1-. 3. 12- 1. 1.1 1. 14) 3. -1

—— , .‘ 3. 13 I. 11 2. ii 2. 1-4)
2- )  — — .  15 4), 13 1. .2- . 11 2. 10
35) — — ,  I a  3. Is 1. 12 2 . 11 3. 1-)
3 1 —— , Ia 3. .4 i. 12 2- . LI 3.  1- ~)
32 —— . .a 3. 14 ~ . 1.2 2 .  12 3. 11
3 3  3. Ia 1. 14 2 ,  13 3 .  12 3, 11
3-. 0. 17 1. Ia 2. ii 2. 12 3. 11
3 -, C.  17 1. L a  - .  1 3 3. 12 3. 11
36 2. 17 1. 15 2 ,  14 3. 13 3. 12
3 7  0. 134 1. La 2 ,  1-. 3, I~ 4. 12
3 3 4  . 3.  1 3 4  1, Ia 1. 1-. 3.  13 -.. 12-
3-9 3. 1 4 3  1. Ia  . .4 3. .i 4. 12
‘i i.) a .  19 5 . ,  18 1, 5 . 5  3 .  1 - . 4. 13
4 .  3. 1-9 7. 17 34 . 15 4. 1-. .. 13
“3  0, 1-9 3 .  17 3.  I a  -,, 1.. -.. 1 1
43 3, 19 3. 17 4, 15 -., 1’. 5. 13

1. 23 2~ 18 3. 18 , 15 5~ 14
4 5  1. 3)  2 .  143  3 ,  18 -.. 15 5. 14
-.1. 1. 20 . 143 , L a . [ a  5. 1-,
4 /  1, 21 2. 134 - s .  Ia ‘.. 11’ 5 ,  1’,
4 8 1. -‘1 2 ,  ( - 9  - .. 1 7  - . Ia 5 .  15
4-4 1. 2 1 s .  19 -.. 17 -‘. it- 8. 1:’
50 1. 32 3. 19 - . .  17 a~ 8, 15

R E J  EC I It-I t NULL H Y P O  5-I L S I S  (I *2  IS I. [ S S I 43 4 5. UP t. 30*1 Iii A , .JR IF - - I s O P t  A l  i -~
T H A N  OR t U d A L  T U B, W H I R L  1HE 1A 8 1 5  C O N I A I N S  TH E t )s U t .~r [ J  P A I R s  44 .34 - ) .

-

~

-- - —

~

-- -- - - - ---- - - - - - - - --- —~ -—
- - —

~~
- --- -~~~~~~~~~~ - - - 

__J



r

c-~~ rL~~A L VA L UrS FOR TEsTING MTBF (1) UA&. 14) MTaF (2 ) *0 * 15 .51  ThE
.~L 1 L R N A T L V E  TITBF(1 ) NOT t Q UA L  TI) M T B I - (2 1 ,  ~NEki. k • T1/T2 .

• 3.8
1 0 54 1  NUM8~~R LE EL O F 3 I U N I F I o A M C E
JF FA IL U R E S ____________________________________________________________

( X i + X 2 )  . 03L  .01.. ~~~~~ .200

5. 1, 2 2  3 ,  20  ,, 18 5. 17 0~ is
7)2 ., 22 3, 20 4, 11’ 1-, 17 6, 10

2~ 2 3  3, 2 2  ~ , lb  s, 17 o, la
5- .  2, 23 3. 2.. a, 13 a. 5.7 a, l b
55 2, 23 3, 21 a, .9 6, .a 7, 16
55 , 2~ -. ,  2L s. 19 a, 18 7. 17
5? 2. 24 4, 21 5, i-I E. 134 7. 17
56 2. 24 4, 22 a ,  13 b, 134 7, 17

~~ 24 4, 22 26 6, 19 7, .7
64 )  2 , 4 ,  4, 22 a. 2 0  1, .9 3 4 ,  18
01 2, 25 4, 2 6, 13 7, j’. t, Ia
84 3, 13 4 .  23 s ,  23 7, 13 8. 16
oi  3, 25 ‘., 23 s~ 13 7. 20 43 . .6
0 ’. 3, 2s s ,  23 a ,  ~~. 7, 23 34, 19
a S 3, 26 5, 23 a ,  21 7. 13 8, 19

3, 26 3. 24 1, 2. 3 4 .  21. ‘9.  1-7
81 3, 21  5, 24  1, 22  a ,  2 1 9, 19
68 3, 2? ,, 2’. 1. 22 43 .  2 1  7, 23
61 3, 2? 5 ,  25 7, 22 a, 21 9, 20
73 4 ,  28  5, 25 7,  2 2  34,  2 .  - . 2-)
71 i, 2 - 34 6, 25 1, 23 34, 22 9, 23
72 4 ,  2 - 34 6, 2 5  —t, 2 3  9, 22 13, 2C
7 3  ‘., 2 34 a, 26 3, 23 9, 22 10, 2 1
74 4, 2-9 6. 26 3. 24 9. 22 10. 2.
i s  ‘-., 2-7 s, 26 3, 24  -7, 23  10, 21
Ia 4 ,  2-9 s, 28 -34 , 

~~ ‘, 9, 23 1-), 2.
7? 4,  30 7,  .77 3 4 ,  2 ’. 9, 23 11, 22
7a a, 30 7, 27 ~~. 13 10- . 23 11. 22
7-. 5,  3)  1, 2 1  , 25 16, 24 Ii, 22

5. 30 7. 2 1 9. 25 IC, 24 IL, 22
8. 5 - .  a l  7, 2 1 -7, ~ a I a ,  24 11, 23
82 5, 31 7. 13 -~, 26 13-, 24 ii. 23
343 .-,  31 7 .  13 -7, 2a 13. 25 12. 23
84 s, 32 34,  29 13. 26 11, 2 5 12. 2 3
85 a, 32 34, 29 5.4) , 26 1~~, 25 .2, 24
86 a, 32 a, 29 1). 27 ii. 25 12, 24
8 ?  a, 32 a, 29 .3, ~~? i i ,  26 .2.  24
8-34 a’ 3i 3, 3-) i3, 27 I I ,  26 13. 24
89  a, 3i 34 ,  30 1), 27 11, 28 13, 2,

0~ 33 a, 34) 11, 2 4 3  12. 13 13. 25
91 6. 3-. 9, 30 1~~, 2o 12, 26 23. 25
92 6, 34 7, 3. ii, 2a 12, 27 13, 25
93 7. 34 9, 31 11, 28 1.2, 2 7  13, 25
‘13 7, 34 -3, 31 A L .  2 12, 2 7  14.  26
9-, 7, 13 -~~~ ii Li, 29 12 ,  27 2 4 ,  Z b
90 1. 35 9. 32 . 2 ,  2 9  13. 2 8 14, 26
9? 7. 35 ~~~~~~ 32 12. 29 13. 2 ~4 , 2 5
98 7, 3-, 13, 32 .3. 30 13. 243 14,  27
99 7, 36 1), 33 1?, 30 5.3. 234 15. 2 ?

10-i 8. 36 10, 3 3  12, 30 13. 2-. 15. 2 7

t L J t C T  THE NULL HYPUtHE~~Ls IF *2 Is LE SS 11*5. OR tQU4L tC A, lIP IF *2  LI
T H A N .J t - J U A I .  10 34~ WF IER~ T HE IA8L t C O N T A I N S  IHt JRt)ci<c 0 PAItI .S (4,8).
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~ -‘- L l L . . A L  VA L U E S r O,( It~s T L N G  M~~34F (L ) t UAL . 15.3 l~Tt3 L (2) *0*15,1 lr4 t
- I L I 1 R N A I L V . .  M ) 8 ) - ( I )  N U T  (0041 10 5 4 1 8 1 ( 2 ) .  ~~i L R E  sS • T 1 / 1 . .

_____________________ • 3.’9
(J IAL NUM34ER L t V 5 - L  35- , I O N I F L C A N C I -  

- 
-

~iI 5 - A 1 L o ~~..,
t~~ 1+*2 ) .J~- L .01.) . U s O  .1- . -.

I —— , — —  —— . — —  ~~— , —— —— . — —  
~~~~ — —

2 — — ,  — —  — _ , —— _ _ ,  —— — — . 2 — — , ~7

3 — — , — —  — — , —— — — ,  3 —— . 3 — — .
—— __

. -s 
~~~~~~ 

-, __
, _3 __ . 3

S — — ,  a —— , s ~~— , -, —— , -. — — .  3
a ~~

— , a — — . 5 ——. -. ~~~~ -5 
__

. -$

8 — .  a — — .  S — — . -. ~~~
— .

-, —— . F — — . a — — .  5- — —
~~ S — — .  4

-, — ,  / —~~~~. 6 , ~‘ , ‘3 . ‘
13 —— , 34 — — . I — — . t — — , a —— , a
1. — — , a — — , 1 — — , a —— . a 0, ‘3
12 — — , ‘7 —— , 7 — — . a — — . a 3, 5
13 —— , ‘9 —— , 34 — — ,  7 — — , ~

- 0, a
14 —— , -9 — — . ~ — — . 7 3. a 0, a

a — — , 7 1, 7 0. a
16 —— . 1 3  —— . -7 —— . ~‘ 4 ) .  7 0. a
11 — — , 11 — — , ‘9 4), 6 ~~ F 0, 7
134 —— . 1 1  —

~~~~. 
-, 3, 43 C. c’ 1. 7

1. ~~~.1. — .  I_ a 3, ‘9 3, 43 1, 1
21  — — . 12 — — .  1.. _ ,  -. 2 p  43 1. 7
2. —— . 12 ——. 1~. 4). 9 3, 6 1. ~
2 2  — — . 1 2 — — .  11 ‘9 1. -7 1. 34
23 —— . . -  —— . 11 3. IL ,, N 1. 43
2-s  — — . 13 4). 11 4), 10 .. - )  1, a

—— . 13 4). 12 1. 10 1. 5...) 2. ‘7
2 6  —— ‘ .~~ ~) .  1.? 1. 11 1. 13 2,  ‘7
2 1  —— , 14 j .  12 1. IL i, 1) 2. ‘7

13 — — . 1-. 4), 13 1. 11 1, 10 2.
2’. —— . 13 0. 13 1, II 2. II 2- . 12
30 — — . is 4). 1~ 1, 12 2 ,  11 2, 1..
3 1 — — . 5.5  4). 14 1. 12 7 ,  11 3. 13
32 —— . 13 3, 1-, 1. 12 2. 11 3, 11
3 3 —— , Ia 0. 14 2, 13 2.  12 3. 11
3-. 0. 16 1~ 14 2, 1 3 2, 10 3. 11
35 1.. 1? I. . 15 0, 13 2. 10 3. 11
3o 3, 17 1. 15 2 .  13 3. 12 3. 11
37 0. 17 i. 15 2. 14 3. 13 3. 5.2
3 34 ... 1-3 1~ La 3, 1-. 3. Li ‘.. 12
3-. 2 .  Ld I. La 0, 14 3. 13 ‘.. 12
40 a.  134 1, 16 3. 14 3, 13 ,. 12
41 3, 1-9 1. 16 3. 15 3. 14 - s ,  13
4 2  ... 19 2, 17 3. 15 3. 1-, 4. 13
43 .1, 1-9 2,  5 ?  3 ,  15 4. 1’. 4. 13
44 3. 34) 2, 17 3. 15 - s ,  15 5. 13
“S 1. - -4) ~7, 134 3. .a ‘.. 13 5. 14
46 ., 2 - 0 2 .  134 3. Ia 4. 15 5, 14
47 1. 23 2 .  18 - s .  16 4. 15 5. 1’.
4 34 1. 2 1 7 .  18 s.  17 4 ,  I a  5. 1-s
4-1 1. 2 1 2 .  1-9 -s ,  i T  5.  18 5. 1~.
5.. I .  21 3. 19 ‘. 1? 5. 10 8. 15-

‘t J E ~~ 1 J~ ft NULL t-4Y P O F H t S I s  11 *0 Is LLSS 543 4 5. OR 1.9341 54) A. OR I~ *2 Is a R E A T I R
THAN .J-L e9UAL 10 34. urI1iR~ 1431 IA I)it O.JNI A I’45 1111 t J R L ) E R t O  P41.5 3 ( A . t 4 ) .
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.-~ L 1 1 L A L  ‘94101 5 FOR TESTING 54181(1) iUUAL 53 54 1341 (2 ) A v A I N S I  1431
A L I ’ k N A l l ’ 9 1  54181(1) NOl ~QU4L 10 54134 F (Z), 1I-I~~RE ~

. • 1 , 1 1 7 .
__________________ t( 313

1 35.1 1 NuMd E k L E V E i  UI s I G N I F I C A N C L
F A I L u R E S

.001 .010 .050 ... aJ  .200

51 ~~. 22 3, 1’~ -s .  il 5. 13 0, ,)

5 1. 2! 3. Za 4 .  18 5, 17 6. 15Si .. 22 3, 2a -s. 134 5, 17 6. 16
5-. 2 , 2 3  3. ~3 a ,  13 5,  17 6, lb

2 ,  2 3  3, 33 5, l a  5, i 7  0,  I a
St ~, ~ 3 3. 21 ~,. 1-7 a. 134 F. 1 6
51 2. 23  3, 2 1 5. 1’) a,  18 / .  11
13 2- . 24 4. 21 a. 13 8. 13 7, .7
5 7  2, 2.. ‘.. 21 5, 1-9 8, 134 1, 17

1, 2-, 4, 2? .. 20 8. 1’. 7. 17
61 2. 2 a  -s ,  23 a.  23- 6. 1-7 /. 134
6.’ 2.  25 02 a. 23 7. 13 8, 13
65 3. I i  - s .  23  a ,  13 7. 19 34 . 134
b_ s  3. 2, ‘., 2i a, 01 7. 23 a. is
85 .3. 26 5. 23 6. 61 7.  13 8, 1 34 rI

3. 2-a a. ‘3 a. 2 1 7.  22  3 4 .  13
o P  3, 2 - a  3, 2 4  7,  71 /. ~~ ‘- , 13
8 3 4  3. 3 7 5, 2, /. 2 2  43, 20  , 13
6~ 3. / 5. 2-, 1.  ~2 b . 31 ‘7 , .7
13 3. 2 ?  5. 24 1. 22 0, 31 -9. ‘i
7 .  ~~. 27 5. 05 1, 22- 43 , ol -7 . 2)
7 ’  ,, .7 -4 a.  2 5  7 .  2 3  0. 2- I ‘7 . 22.
13 s ,  2 3  6. 25  1. 13 8. 13 10- . 2.)

. 2-34 a.  13 _ a .  13 ‘7 . 22  1) .  2 .
15 -s .  2 7  0 ,  ?a  a, 23 ‘7 , 2 ’ i i ,  2 ,
70 - s .  3-9 a .  .13 5. 2 4  9. 12 13. 2 1
77 4. 2-7 0, 28 a, 24 ‘7. 23 13. 21
7a 4. 2’7 a ,  27 a.  24 ‘7 . 13 Ii. 20
7-)  5. 30 7. 27 4 ,  -13 ‘7 ,  .73 11. .72
63 5. 30 7. 2! -9, 25 II. 23 11,  22
8. 5. 30 7, 2? -7. 2 5  I a .  24 11. 2- 2 -
8 - ’ a .  3, 7 .  .78 -7 . O N  1.3 . 2 11. 22
83 a, 31 1. 2o 9, 25 10, 2-’. 11, 23
55., i. 31 7, 2~ -9. 2.5 13. 2.. 31 . 2 3
34 _, 5. 31 7. 234 ‘3. 28 10. 25 12 - , 2- 3

5 .  32 3 .  13 13. 2-a 11. 25 12. 2 3
8! a. 32 8. 13 10, 2o 11 . 25  1?. 2’.
34—i a.  5.2 3, 29 1). 2? 11. -‘5 12. .14
34 ’-. 0. 32 i, 2 - -) .3. 2 - ! 1.. . .. a 12 .  -.
- 34)  0. 33 . 33 13. 2 1  1, .  !o 13.  2 - s
‘71 a. 33 ~‘. 30 14). 2- 7 11, 36 13. 2-5
-72 - a. 3) 3. 3 3  1.. 13. 12, 13- 13. 25
‘93 a,  3’. 9. 33 ii. c d  13, 27 13. 13
‘7 -s a. 3—. 7. 31 I i .  ~134 12 . 27 13 . 2-5
‘7 ’ 1. 3’, ‘7 . 3. 11. 2 - 34 12. 2- ? 4)3, 2-5
‘78 7. 3-. -9. 3 1 11 . .13 12. 3! 1... 113
‘77 7. i _ a  ) . 3 2 -  Ii. 137 12 . 2 7  l’s. 26
98 7. 13 -3. 32 i i .  3’) 13. 1 3 4  14, 20
99 7. 35 1-_ a . 32 1 2 .  .13 13. 334 14 .  2c ~

100 7.  13 13. i~
- 12 . 30 13. 13 1’.. 2 7

-‘ J LI I IHI- NULL H~~ PUT lit sIS I F * 2 1 S I~ ~ S S 3A N 3.5 LO JA.. I U A. .) ~ 11 13 1 1 415 -
I H A N  JR L -.~U4L 1 )8, ~ 4 3t R t  [H, TA 3 4 L c  C J N I A I M S  5.41 UROIRI.) PAL ’S S t A . . 1 ) .
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LR~~ILC A L  V A L u E S  5- SiR USIIr4G 54181 (1) IUUAL 10 54 1 5 5 - 5 2 1  A (~A 1 N S T  THI
A ll. R N A T I V I  54181(1) NOT EOUAL TO MI85- (2), W s-4~~RE K • S u b .
_________________ 15 • 4.0

IJ I A L  NUM8ER LEV E L OF S L G N 1 F I C A N C ~
J~ FA I L U R t S

IUI-*2) .OCI .01.3 .05._a .1J~ .200

1 — —  — — ,  — —  — — . —— — — . —— —~~~. 
— —

.7 ~~~ — —  —— , —— —— , — —  — — .  2 , 2
.5 —— . —— — — . — — —— , 3 — — , 3 — — . 3
4 —~~ . — — — —  , 5, —— . 4 —— , 3 — — ,  3
-d ~~~~~~ 

‘7 — — .  5 — — , 4 — — ,  
. —— , 3

a —— , a —— , 5 ~~~
— , ‘. — . 4 — — .  3

7 —— . a ~~
— .  , — — . a — — .  4 —— .

a — — .  7 — . 6 — — . S — — .  5 — .  4
-9 —_ , F — — .  6 — —

‘ 5 — — .  S — — .

10 ——. 34 —— . 7 —— , a — — .  S — — .  S
11 —— , a — — .  / — — , 6 —— . 6 0. 5
12 — — , -9 — — ,  I — — . .5 — — . 43 3. 5
Li —— , 9 — — ,  a — — , 7 — — .  43 0, a
14 —— . ‘9 — — .  34 — — . 7 4 ) ,  6 0. 0
1- ~ — — . — — , 8 —— . 7 C. 7 0. a
16 — — .  1-) — — .  ‘9 — — . 8 ~,, 7 .~, a
11 —— , i 3  — . 9 j .  a 3, f .., 1
134 —— . 1 1  — — , ‘7 3.  0 3, 34 1, 7—— . 1 1  — — . 1., 3.  34 a .  a 1. 7

—— , 12 — — . 14)) _a. ‘7 .~~. 34 1, 1
21 — — .  12 — — . 1 7  ) .  ‘3 4 ) .  34 1, h

22  — - . 12 —— . 1 1  3, ‘7 1. “ 1. ~
23 —— . 1 3 —— . 1 1  3. 13 1. ‘7 1, 34
2’. — — p  1_a  3,  13 3, 13 1. ‘9 1. 34
25 —— . 13 .l . 1 2  .3, 12 1. -. 2. -~

1’. 3,  1? 1. 1C 1. 10 2. c
2 1 — — .  14 3. 12 1. i i  1, iO 2. ‘9
25 . 1’, 3, 12 1. ii 1. 10 2- . ‘7
2-) — — .  15 3, 13 1. 11 1, 10 13 1-4)
33 — — .  15 3. 13 1. 1’ 2, 11 2, 10
31 —— . 13 3, 13 1. 12 2. 11 2, 13
32 —— , Ia _ a ,  1’. 1. 12 2. 11 3. 10
33 —— . A s  3.  14 1, 12 2. 12 3. 11
3’. . 16 1. 5.. 2, 13 2. 12 .3, 1.
35 3, 17 1, Is 2 . 13 2. 12 3. 1.
36 3. 17 1. 15 2. 13 2, 12 3, 11
37 3. 17 1. 15 0. 13 3. 13 3 . 12
334 3. 17 1, 15 2, 14 3, 13 4, 12
39 0. 13 1. Ia 2. 14 3. 13 4. 12
40 0. ~34 1. 1o 2. 1’. 3. 13 4. 12
41 C’. Id 1, 16 3. 14 3. 14 4 .  13
42 3. 1-9 1, 17 3, 15 3. 14 4, 13
‘.3 0. 1-7 2 - .  17 3. 13 3. 1’, 4 ,  13
4 4  3. 14 2, 17 3. 15 ‘.. 14 4. 13
45 3. 2) 2. 5.? 3, 3.5 4. 15 5. 13
46 1. 2 3  2. 134 3. 143 4 .  15 5. 14
47 1. 2.) 3. 134 3. lb 4. 15 5. 1’.
48 ~~. 21 2, 134 ‘.. 143 4. 15 5. 14
49 1. 21 2 ,  155 4 .  17 ‘.. 16 5. 14
50 1. .11 2, 19 4 .  17 5. 10 5. 1’

R I J t O I  1~-I~ N U L L  H Y P O T H E S I S  II *2 IS L E S S  T H AN  OR (00*1 10 A, JR 11 3 2 -  1$ ORLAI. )5
T HA N JR E O U A L  To 8, WHE R E  THE TA S L E  C O N T A I N S  THE U M O E R E D  P A i R S  IA .8) .
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~1 3 5 L I 1 L 4L  V A L U E S FO K  TE~~ 1IN G  M I S F L L )  E Q U A L  10 M T 3 F (2 1  A G A I N 4 ) [  THE
-~L ft R M A T I V E  M T S5 - (1) NOT EQUAL TJ MTBF(2 ). ~ HER t K • 11/12 .
_________________  K • 4.0

T U I A L  N)JN8LK LEVEL OF ~ I .NIF12 ANC c
US- F A L L J K~~S

( X 1 + A 2 )  .001 .013 .05.. .103 .200 }
., ~1 3, 19 -., 17 ~ is 8. i s

52 1, 22 3. 13 4, ~7 5. Ia 6. 4)5
1, 22 3. 25 4, 18 5, 17 6, 15

5- . 1. 22 3, 22 ... 1~ 5, ~7 8, 16
5-) 1. ~ 3 3, 25 - :.. 18 5, 17 6. 15
So 2 . 2 3  3, 22. 5, is’ 5. 4)7 6, is

2. 23 3. 21 5. 1- . 6. 643 7. 4)43
Sb ~, 23 3, 71, a. 1~ 6. 5.a 7, 17

.~~, 24 4. 21 5, 4) ’7 a, 18 7. 1?
60 2, 2’. 4, 2~. a,  .~~ a,  . . a  7, 17
6.  2, 24 , 22  ;.  20 a, 10 7,  17
62 2, 13 ‘.. 22  0 ,  23 43.  1 9  7, 17
63 2 , 25  4, 2.~ a, 22 7, 19 3 4 .  La

3. 25 4, 23 a. 2 4)  7. 1-7 8. 143
65 3. 25 4, 2i 0, 2 1  7,  13 a ,  4 ) 3 4
6a 3, 25. 5, 2 3  6, 3, 7, 23 34 .  10
07 3, 2 6 5. 2 3  a,  2 1 7 ,  20 a ,  19
00 3, 76 a ,  24 6, 13 7. 23 8. 19

3, 27 5, 2’. ‘, 22 34, 2) ‘., 1-7
7.., 3, 27 a. 2’, 7. 22 -~ , 2 . .  9. 19
71. 3. 27 5, 2’. 7. 22 34, 24) ‘~ . 2,
72 3, 2 7  5, 2 5  7 .  22  a .  21  9,  2)
73 .., 23 5, 25 7. 23 34, 24). 9. 2-)
7-, 4 ,  113 a ,  25  7 ,  .13 a,  22 ‘9 , 23
15 4,  28 6. 2 5  a, 23 5, 22 lo. 2..i
743 4, 23 6. 26 3 4 .  23 3. 22 10. 21
71 4, 2-9 6, 26 34, 24 4, 22 10, 21
78 -s .  29 6, 28 -4 . 2 ’. - 9. 23 13. 21

4 .  2-7 a, 26 a, 24 9, 23 10, 21
‘., 30 a, 27 34, 24 9. 23 10, 22
a ,  30 7, 2 7  o ,  25 9, 23 14), 22

342 _ a ,  30 1, 2 7  9 ,  2 1.0, 24 11, 22
552 a,  .340 7,  27 9, 25 1-3 . 2’. 11. 22
a—. 5, 3 1 7, 28 -4, 25 13. 24 11. 23
8, 5, 31. 7,  2 3 4  -9, 2 5  IC I , 24 11, 2 3
86 5, 31 7, 2-a 4, 26 10. 24 12. 23
A ?  a,  32 7.  28 -9, 26 12.. 2 5 12, 2 3
6 - 4  5, 32 34 ,  29 1) . 26 11. 2 5  12,  23
84 6, 32  3 4,  13 1 _ a ,  26 11, 25 12, 24
‘9 )  6, 32 34 , .4)4 13. 27 11. 25 12, 2’.
‘7 1 6, 33 34. 3.2. 13, 27 11. 26 12, 24
‘92 6. 33 8. 33 14), 27 11. 26 13. 24
-13 6, 33 3, 30 10, 2 7 11, 26 13, .75
3-, a. 33 5, 33 11, 2a  12. 26 13. 25
95 6. 34 9, 3.. 1., 234 12. 2 7  13, 25

6. 3-, -9. 3. 11, 13 12, 27 13. 25
‘9/  7, 3’. ~. 3 1 11, 2a 12, 27 13. 26
98 7. 34 4 ,  31 Ii. 24 12 . 27 14 , 26
99 7, 3) ‘9. 32 . i .  13 i 2 - ,  ~1 14, 2a

100 7. 35 9. 32 ii ~~ 29 13. 2 8  14, 2 6

K C J EII 1)-I t NULL HY P 0 l H c ~~IS IF *2 IS L I S S  j u A N  OR [ - 4 ) U A L  1... A,  JR IF *2 IS 0 R L A T t .~
[H AM J~ EQUAL TO 8, wHERt THt TA8L~ CONTAINS I N6 UKOE.5E D PAIRS (A .B ). 

~- - ~~~~~~~~~~~~~~~~~~~~ _________ - - - - - — -  - - ... .. _ - 
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09.11 j0~~L V ALU :5 FUR T~~S1L NIi MT8F (1) ESJUAL TO M I 3 4 F L 2 )  At~A IN S 1 THE
4L i c K N A T L V ~ MT34F (1) NOT EUUAL 10 NT8F (2)s W i-I~~RE K • Ti/It.
_________________ ______________________________________________________ • 4.1

TJT AL NUM8ER LEVLI. QF SIGNL FICAN C E
U f  FA ILURES

(~~i + *2 )  . Oj l  .010 .) 53  .130 .230

I — — —— ——
2 —~~~, — —  — — .  — —  

~~~~~~ —— ~~
— , 2 ~~~ 2

— —  —— ,  —— __
, _3 — — . 3 — — .  3

-‘ __
, —— _ — , 4, —— , 4 __ , 3 __

, 3 - ‘S —— , 7 — — ,  S — — , 4 — — , 4 — — , 3
O —— . S — — .  S —— ~ 4 —— . 4 — — . 3
7 —— . a ‘ ‘ ‘ ‘

a —— , 7 ——, 6 —— , S — — . a — — ,  4— — , 7 —— , a — — , s — — . 5 — — , 4
1..) —— . 43 —— ,  7 — — . b — — ,  5 — — . 5
11 —— , 8 — — ,  7 — — . 6 — — . 5 0. 5
12 — — , -9 — — p  1 — — , a — — , 34 0. S
13 — — ,  ‘7 — — ,  34 — — . 7 — — . a U. S
1’. — — . ‘9 — — .  34 — — , 7 3, 0 4 ) .  6
is — — ,  13 — — , a — — .  7 2 .  7 0, b
15 — — ~~ 13 — — ,  9 ——, 7 C, 7 3. a
17 — — . 13 — — ,  ‘. 2 ,  8 0, 7 0, 6
lb — — , 11. —— , 9 3. 34 ...- . 1 3.  7— — . 11. — — , 1. 4). 34 .~~~ 34 1’ 7
20 — — , 11 — — ,  13 3, ‘7 C, 8 1. 7
2 1 —— . i2 — — p  12 3, ‘9 3. 34 1. 7
2.. — — , 12 —— p i a .  3 ,  ‘~ ~~~, 9 1. 8
2 3  —— .1 2  ——p 11 3. ‘9 1. ‘7 1. 3
2’. — — , 13 — — p  11 3, 1~ - 1, ‘7 1, 34
25 — — . 13 U, 11 3. 13 1, ‘9 1. 34
20 — — , 13 3,. 12 3, 1.. 1, 10 2, ‘3
2 7 ~~~ 14 ., ., 12 i. 11 1, 13 2. ‘9
2 d —— , 1-, 3, 1! 1, 11 1. 1.) 2, ‘9
29 —— . 14 0, 13 £~ 11 1. 10 2,  9
33 —— . La 3 ,  13 1., 11 2. 11 2. 1-3
31 — — . 15 3, 13 .. 12 2. 11 2. 10
32 — — ,  13 3,  14 1, 12 2, 11 2, 10
33 —— . 1, 3. 14 1. 12 2. 11 3. 13
34 —— . lb 3, 1’. 1, 12 ~~. 12 3. U
35 3. Ia 1, 5.4 2, 13 2. 12 3, 11
36 .i. 17 i, 13 2, 13 2, 12 3. 11
37 2, 1 7  1. 15 2. 13 2. 12 3. 11
3d 17 1, .a.5 2 . 1 3 3. 13 3, 1.~
39 3 .  1 3 1, 15 .7. 14 3, 13 4, 12
40 3. .34 1, La 2, 1’. 3. 13 4, 12
41 0, .3 1. la 2. 1’. 3. 13 4, 12
42 ~~. 18 1.. lo a. 15 3. 14 4, 13
4 3 2 - .  1-9 1, 17 3. 15 3. 14 4. 13
44  ~ . 1-9 2 , 17 5. 15 3. 1’. ‘., 13
4 5  3, 1 9  2 ,  17 3, 15 -.. 1’. 4 .  13
40 2. 2 2 .  2 . 17 3, 15’ 4. 1’. 5. 14
4 7  1. 2)  .1. 134 3, 16 - .. 15 5 .  14
46 1. 20  2, 1 34 3, I a  4 . 15 5. 14
49 1, 21 2, 134 ‘.. lb 4. 15 5, 14
53 1, 21 2, 19 4. 17 4, 18 5, 14

R E J E C T  THE N U L L  H Y PO T HE S I S  iF *2 Ii L t S S  T H A N  OR E Q L i A L  1.3 A, OK II *2 IS G R E A I E ’ .
T H A N  U~ E Q U A L  10 8, WHERE 11* IA 8 I E  C U N T A L ~lS TH E O R D E R E D  P A I R S  ( A . 3 4 ) .

‘) ;
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L P 4 I I L L A L  W ALUt S FUR TE STI NG M T8i- t 1~ E QUA L TO MISU ~2) AG A I N S T  THE
4L I~~’M A T i W t  M TB F (1) NUT EU JAL 10 MT8F (fl, irit.~~ ~s • 1 1 / 1 2 .

__________________ 
I • -‘.1

0 ) A L  NUMStR L E V E L  OF S L L i N I F I C A N C S

~~)- F A 1 L tj9.E~
(*1 +*2) .0LiJ, .0i~ .05) .100 .200

51 1. 21 2, 1- 9 , i f  .. Ia 5, Ia
52 1. 21 3. 1-9 -.. 17 5. lb 6. 15
53 1. 22 3 ,  13 -,. 17 5 .  Ia 8, iS

1, .4)2 3, 20 -- .. 4 ) 3 4  5, 17 6. Ia
55 1. 2-7 3, 22. -,. 1 8 5, 17 a, ia
58 1. 2 3  3. 2-.. i. It 5, .7 43 , .a
S i  2 . 2 3 3. .4)0 5. 134 s. 17 6. .0
as  2 .  2 3 3. 21 13 a, . 1  1,  13
5-, 2, 23 3, 21 ,. 1-i ~~. 

, t 4  1. . 7
43.  2 .  .7’. 4 ,  2. 5. 1-’ a. 4)34 7, 17

.7, 2’. ‘.. ‘1 5. 1-9 0, Ia 1, 17
02  ., 2- . ‘.. 22 ,. 2. . 134 7, 17
0 3  2. ,~s ,. 22 a .  2j  a ,  1-9 7 ,  17
a’. 2.  25 ‘., 22  a .  2. 1. 1-9 34’, i ö
aS  2 .  2s  -.. 2 2  a .  2 2  7 ,  1’ 7 ~~~‘ 13

3. 13 , .4)3 a, ‘ 4 )  7, -9 3 4 ,  13
0 7  3. .13 - .. 2 3  43 . 13 1, 23 3 4 ,  i s
b-a a .  .~~~ s. 2 3  a .  2 1  7 .  2... ‘, 4 ) - ,

3. 16 ,. 2 ’. a. 13 7, 13 43. 13
13 3 .  2o  , ,  2 -, 7, 2 1  7 , 24) ‘9 . 13
7 1 3. 2 1  a .  2 - .  1, 22 a. 21 ‘9 .  19
72 3.  2 7  5.  2 ’. 7 .  2 2  3 4 .  2 1  ‘~~. 1-9
7 _i 3. .7 1  a,  2 5  1. 72 3 4 .  21 ‘9. 22
7’. 3. 25 5 , 2.-’ /. 22 34.~~~~. - 7, 2 2

7)  ... 2 ’ a  a. 25 1. 2 3  a,  2 2  ‘7 . 2 _ i
743 ‘.. 20 a .  .13 7.  ..i a .  3,4) 12, 13
7 /  ‘.. 23 a, 13 34 . 23 ‘ . 13 I~3. 2 . .
T a  ‘.. 2) 8, 28  3 4 ,  2 3  -‘ . 13 13. 2 1
7 -~ -‘. 29 a. 26 34 . 2’. -9. 2 .’ 13. 2.
8 - .) ‘., 2-9 0 .  13 a. .7’. -7 , ~3 10. 2- 1
3 4 .  ‘.. 2 4  s, 2 /  3 4 .  . 7 ’. -., 4)73 13. 11
02  .. 30 a .  ...7 1, 3’. 3. 2 3  11. .72
83 s. 30 1. 2 1  -.. 13 13, 2 4  11. .4)2
34 ’ . ‘3. i i 7. 4)7 -9. .13 12. .4)’, 11. 22
85 ~~. 31 1. 2 5  -4. 25 12 - . 2’. ii. 22
348 8 .  1 7. 2 3 4  ‘~~, 25  1., 2’. ii. 23
3 4 1  a .  31 1 .  2 - a  -9 .  2 13. 2’. 1.. .4)3
55 - 5 .. 3. 7. 234 -9, 28 10. 25 1.7 . 2 3
8- . a ’  32  1 .  2-4 -9. 2 0  .3. .13 ‘2. 23
—4 .. 8. 3! 3. ‘9 .0. 243 11. 25 .2. 2’,
-9 1 o. 32 0. 2-9 1 _ i .  2 1  Ii. 25 1.. 2-.
-4 2 3 4 .  32 -i , .7’) I i ,  2? 1.. 2-5 1 - . .  2-’

43, 33 5. 30 .j. 27 I I .  2a  1 2 .  2- ,
a, ii .. 30 13. 37 Ii. .13 13. 2’.
e .  ‘4. 33 4)., 2- 7 11 , Za 13. .7-’
43 .  33 4 . 3)’ 13. 2a  12.  26 ii , 25

‘91 a .  34 -~~. 3. 4).. 2.~ .13 2 7  11, 2 ,
-4 3 8, 3’. -4 . 3 1 i i .  2 - 3 4  . 2 .  .2 .~3 .  .s

7 ,  3’. -9 . 31 ii. ‘
~~ 

1 _ ’. ~ 7 .~~~~. ‘0
1. 35 -9 . i l  1.. . ‘~ 1,- . .4)7 14. 2-a

9~~J E.1 1r4 34 MULL HYP 0IHt~~13 iF *2 1 ., L..aS 194N 3K ., -\ L Ii A .  Ok 14 ),. ~ S ~~~ A f l  I
[‘I AN u I  I O 9 A L  10 34. w H L R E  HE 1*341.. L J N T A i ’ ~~ THE 3k I R ~- J  .‘A 1 ~~ i. A .~ — ) .

L



~~~~~~~~~~~~~~~~~~~~~~~
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..K L T I t .*L VALU ES FOR TtSTJMG MTB FI1~ EI~U*L hi tiT34 Ft 2 ) A GA IN S T THE
-~L 1 ERNAtIVE M1~~F (1) NOT EQUAL TO M18F~~2), WHERE R • 11/12.

• 4.2
TOTAL NUM ÔER LEVEL OF S I G M I F L C A N C E
OF FAILU RES

.001 .013 .050 .100 . 203

1 —
~~~~. —— —— , —— ~~— , — —  — — ,  —— ~~ — ,  — —

2 —— , —— —— —— . — —  — — .  2 — — . 2
a —

~~~. 
— ~~~ —— —~~~, 3 — — .  3 — ,  2

4 — — , —— —— , 4 —— , 3 — — ,  3 — — ,  3
S —— , 5 —— , —— , 4 — — , 4 — — , 3
O — — .  6 — — . S — , 4 — . 4 . 3
7 — — , 0 —— , ~ —— , S — — . 4 — — , 4

a —— , 7 ~~~
, o —— , S ‘ 4 . 4

-9 — — .  / — — , 6 —— , S —— . S — — , 4
10 —— , 34 —— . 7 — — , 43 — — . 5 — — . 5

IL  —— , 34 —— , 7 — — , —— ‘ 0~ S
12 — — , 6 —— , 7 —— , —— ~~ 34 i_ i.  S
13 — — ,  9 — — ,  34 — — ,  7 — — , 6 0, 5
14 — — .  -? — — , 34 — — , 7 —— . ~ 0, a
is  —— , 13 — — , 8 —— , 7 ., 7 0, 6
La —— . 1-) — — , ‘9 — — , 7 1, 7 0, 8
17 — — , 1-3 —— . -

~ 
— — .  34 3, 1 3 -. 43

4 ) 0  —— . li —— , -~ 
., 55 3, 7 .3, 7

19 — — .  1]. —— , 12 3, 34 C, 8 1. 7
24) —— . 11 — — , 1. ,‘ 5 ~~. 1. 7
2 1 — — . 12 — — , 1.2 3, 9 0, a l~ 7
22  —— ~~ £2 — — . 13 3. “ 2, 34 1. 34
23  — — , 12 —— , 11. 3.  9 1. ‘9 1. 34
24 —— , 13 —— , i i  3. 12 -  4 ) .  9 1. 34
25 — — , i3  3, 11 .., 1 ’ 1, 0 1, 34

— — , 13 3, 1.2 3, ..o 1, 9 2, 9
27 — — , 14 3. 12 i, 10 1, 10 2, 7—— , 14 4)’. 12 1, 11 1~ 13 2. 9
29 — — , 14 3, 13 1. 11 1, lu 2, 9
3-,) — — , 15 3, £ 3  1. 11 1. 10 2 ,  1)
31 —— ,  15 3, 13 1, 12 2, 11 2. 10
32 — — , 15 3, 13 1, 12 2 .  11 Z 1-3
33 — — , 10 3. 14 i, 12 2, 11 3, £ ,~

34 — — , 15 4 ,  14 1. 12 2 .  11 3. ii.
134 3, 14 2. 13 2. 12 3, Ii

38 ~, 15 1. 1’. 2. 13 2, 12 3. 11
3/ 0, 17 1, 15 2, 13 2, 12 3, 11
334 U, 17 1. 1- a .7, 13 3, 12 3, 11
30 _ i .  17 1. 15 2. 14 3. 13 3. 1
40 0, .8 1. 143 2, I’. 3. 13 4, 12
4 1 3. 18 1, 143 2 ,  14 3, 13 ‘., 12
42  0, 18 1. lo 2. 14 3. 13 4, 12
43 C. 19 1. 10 3, 15 3. 14 4, 13
44 O p .9 1, 17 3, 15 3. 4 ) 4  4 .  13

0, 1 9 2, 17 3, 15 <‘. 14 4. 13
4a 0. 19 2. 17 3,  15 4. 1’. 4. 13
41 0. 23 2. 1? 3, 16 4, I s  5, 14
48 1, 20 2, 134 3, 16 4. 15 5, 14
49 1, 23 2, 13 3, 16 4 . 15 5, 14
5- _ i 1, 2!  2, 13 3, 16 4, Ia 5. 14

REJ ECT THE NULL HYPOTHESIS IF *2 Is LE S tNA [~ OR E.JUA L TO A, OR IF X 2  IS G R E A T t - ~
144A M OR tOUAL TO B, WH ERE IHE TA t34 L t CQN1A 1N~ THt UROtRE D PAIR S (4.341.
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. -~~~IL .. AL 4,uA LU€ s FUR TE S T IN G M i t s E t i l  tOUAL TO PITSF (2 ) A~~A I M a T  THE
4Ll ~~ u~-~~~T 1 V t  MT 8F(1) NOT EQUA L 11) M I8FIZ ). wH ER E I • 11/11.

_________________ ‘4 •

~U I A L  kJM~~ER LE V E L  OF S I u M I F I C A N C E
J~

- FA I L L I R E S  _________________________________________________________ —

~ *1+*2 ) ..)Cl .013 .CSt) .iJC .20.2

~
) . 1. 21 2. 1—. ‘.. 17 ‘.. l o  ~~ . 14
5,4) i, 21 2, 1-4 ‘.. .7  a ,  i t  5, 4)5
53 1. 21 3, 1’-. ‘., 17 “ . Ia  0, 15

: 5’ .  1. 22 3, 1’-~ ‘.. 17 5’ Ia a, 13
5) i~ 22 3, 20 i. ~,b 5. 17 o r  15
50 ., 22 3, !c ‘.. 1E 5, ~ 1 ._- , lb
‘- 7  1, 33 ~4 , !v ‘.. ~~ ‘ 5~ 17 0’ La
a l  ‘-, 23 3, 2 )‘  -~~~‘ - ‘  11 ~~ ~~
5- .  ,, 2. 34 3 .  2.  a. 1’7 4 3 .  4 ) 7  7 .  Ia
0 2, 2~ 3, ‘1 a .  13 a.  134 7 .  17
43. 2, 2 ’ 3, 21 5 .  1-. a .  ~.d 7. 1 7
a! ‘-.  .7-. ‘., 2. ~~. i~ 4 3 .  .~~‘ 1. 11
63 2. 2~~ -s .  2.7 - a .  1-~ a. Ia 1. 14 )
43- , 2. 25 ‘,. 3? 5. 20 a. 1-~ 7. 4)7
a,  .4 ),  2 ,  ‘.. 2 2 -  a ,  2 -. a .  1-’ a, .a
Ot 2. 25 ‘., 2 2  ~~. 2-C ~ 1-’ a-. 1~t 6, 3. 25 ‘.. 2 3 a .  -.13 7. 13 34 . . 3 4
O~a 3,  ‘a  ‘., 23 a, 2 1  7. 22- 43, Ia
o~ 3. 2 a  j,,, 2 3  a .  21 7,  2.. t—’. 1. .
7_ i  a. 2~ s, 2 2  3, 21 7, 13 a, -. --7
7. 3, 743 a. 2’. s. 21 7. 3 5’ 13
72 3 .  2 1  . ‘‘. 7 .  .4) 2 ,. 21  -9 . 1- ~
13 3, .4)? a, 2~ 7. 22 ~~. 21  -9 . 13
7., j. 2 - 7  5 ,  2’. 1. 22 - 34. 21 -7. u
/-. 3, 2 7  a .  2 5  1.  2 2  a .  .4)1 . .4) .)
10 ‘.. 23 a. 25 1. 33 -~~. . 4 )  -.. 2_ I
7 1 -,. 2 4 3  0, 2 : 7. 2 3  a. 2-2 -.. 23
743 ‘., ._34 ‘.), 25 0. 2.a a .  2! .3. 21
7 - .  ‘.. 2 -9 s.  2~’ 34. 2 3  -

~~. .1 10 .  13
30 1~~ 2-9 a .  28 ~‘, 2’. ‘7. 2! .~.,
a ,  ‘., ‘-9 -a , 2e, a. .4)’. -.. ~3 12. 21
a _ I  .,. 2-9 j ,  .13 3 4 .  .7’. -9. .4)3 13,  .4 ) 1
~,3 -‘, 33 5, 4)4)1 a .  2~’ ~~. .1~i 10. 12
13’. .,, 3-.) 7, 41 ~- .  7~, -9 , 23 1., 22
43) a. 30 7 ,  2 7  -i. 2 5  13, 2 3  L I .  22
00  a, ~3J 1 .  3 ?  -.. 2s  ... . ~~-. 11, 2-2

~~t S .  31 1, ,7d -~. 4)75 .2. 2~ 1., 32
8a 5 . 41 7, 2a ‘4 . 2 8  1 2 - ,  -s 11, .4)3
a -) 5 .  31 1, 2a -.. .8 10. 7-. 11, ‘4

5.  31 7 .  2 - 3 4  9 .  2a  10. 15 4 ) 2 - .  . 3
-9, 5. 32 7. -.7 -4 -4 , .743 £ ., 25 12 ’ . 7 3
-92 5.  _ i2 34 , 2-4 13. 2 -a 1.,  .13 ~~~ .1’.
4 3 o. 32 ~~. 2-. 1 4) .  27 11. .7) 13. 2~

a. 33 a ,  2 ’7  14) .  ‘ 7  11. 2a 12. ~~
-.

0. 31 43. 30 1.. IT 11. 20 17. 1’.
4 3 .  33 4 . 42 L U .  .4)1 4 ) 4 ) ,  -13 k _ i ,  2 ’ .

01 0. 33 3. 33 .3. 2~ 11. 2 4 3  13.  2-
‘98 5, -34 ~. 30 - . .  2 - 3 4  ~~.. 2 - a ~3. 2)

a. 3~ -4 . 31 1. . 134 13. 2 7 .3. 25
100 4 3 ’  3- . .- , 3 1 ... 25 12 - . 21 13. .13

Rt J t C T  f.l~ ‘.UL~. HYP O IHtS L S II- *2 i~~~ L L) ~~ TrI A ” I t 2~~~ L TJ ~~. -. IF ~2 L~ 13’ A113
u” t _ i J A L  1,. 3, i’ IERt T I-I t 1A.’.lt 2 U N I A L N S  I- t -~ - -~~~~~J “ A I R ~ I. A , 3 4 ) .
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C...L II C AL VA LUES FUR T t S T L 1 - ~u MTBF (1I EQUAL TO MT 8~~I2 ) A t~A I Mj1 THE
A L I i K 4 4 A T I V E  M T B F ( i)  NO T E U U A L  TO M I D F ( 2 1 .  ~ - 1 t R L  .1 • 11/12.

~ ___________________ 
p~ -s. 3

TUT *L N UM 34ER L 13EL OF ICP-~1 F 1 3A k C E-

- 
uF F A I L o R E S

~: ~X 1+ X 21 .001 .OiO . O 2  • i o .

_
i A ~~~

— , —— 
~~~~~ 1 ~ ~ 

__ ,
~1 2 — — . —— —— , — —  — — . —— —— p 2 —— , .4)
-

~ 

3 _ _ ,  —— _ — , —— __ ,  _a — — . 3 — — , 2

~ 
4 —— , — — — — , ‘I ~~~~~~ 3 — — , 3 —— , 3
a — — . S — — , a — — .  ~ —— , 3 —— , 3
a —-- . 34 — — , 5 — — ,  4 —— , 4 — — . 3
7 — — , a — — , 5 —— , S —— , 4 — — ,

34 __ , 
7 —— , a — — .  

~
. — — , ‘. — — , 4

-7 — — , 7 __
, a — — . s — — . ~ — — , -.

13 —~~. 34 —— . a — — .  I- — — .  5 — — ,  _)
11 — — . 34 — — , I — — .  •

~ 
— — . S — — . S

1~ —— . 34 — — , 7 —— . a — — . a 0, 5
13 — — , 9 — — , 7 — — , 0 — — . 43 0. —
14 —— . 0 —— , 8 —— , 7 — — . 34 3. 43
A )  — — .  9 — — , a — — ,  I .., a 3. 43
lb — — ,  10 — — . a — — .  7 3, 7 0. 5
17 —-- , 1 ~) — — , 9 — — ,  S .~~. 7 2-, a
10 — — . I i  — — ,  -4 — ,  3. 7 0. 7
13 — — . 11 —— , -7 3, 43 3, 8 ‘3, 7
2i —— , 11 — — , 13 2--, a 3. 5 1, 7
21 — — ,  12 —— , 10 3 .  9 ~.-, 34 1. 7

~ 2! — — , 12 —— , 1) 3. ~7 3 .  8 1, 34

I 23 — - - , 12 — — , 11 3, 0 0, ~9 1. 34

L~ 
2 ’. —— , 1 3 — -- , 11 ~~. 1) .. 9 1. 34

r4) Z a  — -- , 13 — — , 11. 3. 12- . ., 9 1, a

~ 
26 — — . 13 j, 12 3, ~- ..è 1, -4 1. -9

~-
- 27 — - - , 14 0.  12 0, 1.2 1. 1.) 2, -9

~~~ 
28 — — . 1’. 3, 12 1. II 1, 10 2. 7

i _ 29 — — , 14 3, 12 4 ) ’  1~ 1, 13 2. ‘9

~
, - 30 — — , 14 3. .3 ~~. 11 .. 13 2. ‘9

~11 31 — — p  1 3, 13 1, LI.  1. 11 2 .  13

~- 
32 —— , 1 3, 13 1. 12 2. 11 2, 1-4)

~~ - 33 —— . 15 ~ , 13 1. 12 ~~, 11 2. 13

~ 
3.. —— . Ia j ,  14 1, 12 2. 11 ~3. 4)3
3) — — , Ia 3. 14 1. 12 2. 12 3. 14)
3o —— . Ia 3. 14 2. 13 1. 12 3. IL
37 2 - I ,  17 1. 15 2 ,  13 2 .  12 3. 11

- 31, 
~~. 17 1, I a  2 .  13 .7. 4 ) 2  3. 1 4 )

1 3-7 3. 17 1, 1, .7, 13 3, 13 3. 4)2
4 3  0. 17 1. 15 2. 14 3. 13 3. 17
41 ~~. 15 1, Ia 2, ~~‘. 3. 13 4. 12
‘.2 .3. 18 1, lb .7, 14 3, 13 ‘.. 11
43  .- .  13 1, Ia  2 .  1-. ~ . 13 ‘..
4-. 3. 1-7 1. ia 3, Is 3. 1’. ‘.. 13
45 U . 1’~ 1, 17 3. 15 3. 1.. ‘.. 13

- 40 2. 10 2. 11 3. 15 4. 1’. 4 .  13
47 0. 23 2. 17 3. 15 4. 1’. 5. 13
4 3 4  ~.. 20 2, 134 3. 16 4. 15 5. 1-’

i. 20 ~~. .a 3, Ia 4. 15 5, 1’.
53  1. 20 2. Id 3. .0 i. .5 a .  4 ) ’.

REJE CT [HE NULL HYPO TH E sIs IF *~ IS Ltss [5 A t-I JI t O U A L  1 3  A.  J,~ [4- ~I l~ . R ~~A T t ~- T H A N  JR L - J J A L  10 B, I44ER~ TH E 1A 3 4 L~ 2 - U N T A I N S  T H E U R U E K L D  P A I R S  ( 4 , 5 5 ) .

I..... - — 
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~ (LI 1CAL VALU~ S FOR Ic~~1ING NT~ F( 1) EQUAL 10 MT~~FI 2 )  AGAINST T HE
AL E~~I~NA1L V t  MT~ F(1) NOT E~~LJAL 10 MT 8F (2 1,  dHE~ E R • 11/12.
__________________ 

R • 4.3
TOTAL  NU$8 ER LEVEL OF s IGNIF ICA NCE
JF F A I L U R E S

I A L $ X 2 )  .331 .010 .050 .100 .200

51 i, 2 1 2, La 3, 16 4, 15 5, 14
52 1, 21 2, 19 ‘., 17 4, 16 5. 14
53 1, 2 1 2, i9 4, 1? ~~, lb 5, 15
54 1, 21 2, 19 4, 17 5, 10 6, ~.51, 22 3, 19 4, 17 5, i t  6, 15
Sb i, 22 3, 20 ‘., 1* ~ . 17 6, 15
51 1, 22 3, 20 4, 16 5, 17 o, 1.6
So 1, 23 3, 23 i, 19 5, 17 6, lb
5’~ 2, 23 3, 20 ~, 18 5, 17 0, j o
6, 2, ~ 3 3,  21 ~, 19 6, 11 7, ~6
ol 2, Zi 3, 21 5, 19 6, Ia 7, lb
62 2, 24 3, 2~ 5, 19 6. 16 7, ~7
63 2, 2’, 4, 21 ~, 19 6, 18 7, 1?
6. 2, 24 4, 22 ~, 19 6, 18 7, 17
6 5 2, 24 4, 22 5, 2I~ 6, 19 7, 17

2, 25 4, 22 0, 20 6, 19 7, i’3
61 2, 25 4, 22 o~ 20 7, 19 8, 18
68 2, 2 4, 23 6, 23 7, 19 8, id
69 3, 26 4, 23 b, 21 7, cO 8, 18
70 3, 26 4, 23 6, 21 7, 20 8, 18
71 3, 26 5, 23 0, 1 7, 20 a, 19
72 3, 20 ~, 24 6, 21 7, 23 6, 19
73 3. 2? 5, 24 7, 22 7, 2~ 9, 19

-4 7’. 3, 2 7  s, 24 7~ 22 8, 21 9, 19
75 3, 27 5, 24 7, 22 8, 21 9, 23
76 3, 27 , 25 7, 22 8, 21 9, 20
1? 3, 28 5, 25 1, 23 8, 21 9, 20
78 4, 28 6, 25 1, 23 8, 22 9, 23
79 4, 26 6, 25 7, 23 8, 22 13, 20
8) 4 , 26 6, 2o a, 23 9, 22 10, 21
81 4 , 29 6, 26 ~, 23 9, 22 10, 21

4, 29 6, 26 8, 24 9, 22 10, 21
83 4, 29 6, 26 8, 24 9, 23 10, 21
8’, ‘., 30 6, 27 a, 24 9, 23 10, 22
0 e  4, 30 6, 27 8, 24 9, 23 10, 22
do ~ ‘ 30 7, 27 8, 25 9, 23 11. 22
87 5, 30 7, 27 9, 25 10, 2’. 11, 22
88 5, 31 7, 2o  9, 25 10, 24 11, 22
89 5, 31 7, 28 9, 25 ~0, 24 Ii , 23

~. 3i 7, 26 9, 26 13, 24 11, 23
91 5,  31 7, 28 9, 26 10, 24 11, 23
92 5, 32 1, 29 9, 26 10, 26 12, 23
93 5, 32 8, 29 9, 26 11, 25 12, 23
9’. 5, 32 a, 29 13, 26 11, 25 12, 24

0, 32 8, 29 10, 27 11, 25 12, 24
90 6. 33 8, 30 13, 27 11, 26 12, 24
9? o, 3~ a, 30 ~~,, 2? 11, 26 12, 24
98 0,  33 a, 30 13, 27 11. 26 13, 25
99 6, 33 3, 33 13, 26 11, 26 13, 25

100 b~ 34 8, 30 11, 28 12, 26 13, 25

R E J E C T  T HE NULL HY P O T H Ej IS  IF AZ 1~ LESS TH AN UR EQUAL 10 A, OR IF AZ IS G R E A I t R
T H A N  ~~ E~~U4L T i 8, ~HIkt TH E T A 6 L ~ C U N T A I t 4 S  T HE ORDERED P A I R S  ( A . 8 I .
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~ i~ ( I L C * ~. V A L U E S ~UN T c S T 1 t ~. M181- ( 1)  E O U A L  TO M T 8 4 1 2 4  A G A I N S T  TH E
A L i ~..~NA 1 L V t  M T B F U )  NUT EQUAL 10 M 1 8 F 4 2 ) ,  W H ER E N • lu T Z .
__________________ 

R • 4 .4
I O I A L  Nu4iBtR L EV E L  UF S I G N I F I C A N C E
JF IA LL.J~~LS

I A 1 + A 2 )  .O~~1 .010 .050 .100 .200

I —— , —— —— , —— —~~~~, —— ~~~~~~ —— .—~~~~
, ———— ~~~— , —— ~~~~ —— ——.  2 —— , 2

I , . — —  
‘ 3 ~~~~~~~ 3 —— , 2

4 __
, — —  _ _ , ‘. —— , 3 — — I 3 ~~~ 3

—— , 
.
) —— , S —— . 4 —— , 3 — — p  3

-, —— . 0 ~~ S , 4 —— , 4 — — p  3
I —— , , __ , S —— . S ~~~~ 4 

__
, 4

.4 — — . / —— , o —— , ~
. —— , 4 — — , ‘.—— . I — — .  b —— , S —— . S — — , 4

a —— , o —— , S — — p  5 —— , 4
IL 8 — , I , 0 , 

~ , S
1’ , 3 —— ‘ F — — . o — — . o 0. s
Li  —— . 9 —— , 7 — — . 6 — — . 6  0 , 5

—— , 9 — — , 8 —— , / — — .  6 2. 0

“ ‘ 8 — — . F U. b 3. ~10 — — . 1)  — — , 8 —— . 7 ~ , 7 0. a
17 ~~~~~~~~ —— . 9 — — .  d . 7 3. o
L i  _ — . j~~ —— , 9 —— , 8 0, 1 ., 6
19 — — . ii —— , 9 ~~. 8 3. 1 0, 7

—— , ~L — — , 3, a 0. 8 1. 1
2 1  —— , 1~ — — .  10 ~, 9 0. 8 1. 1
2. —— . ~2 — — , 10 0. 9 0. 8 ~~. 1
2 3  — — . 1~ — — .  11 ~~. 9 0, a 1, a
2 .  —— , ~2 ~ I L  3, 9 1. ‘1 1. 8
25  — — . i.~ — — . 1 1  j .  Ii)  1. 9 1, 8

— — . Ii 3, 11 3, 13 1, ‘~ 8
. 7  — — . Ii 3, 12 3. 10 1. 9 1, 9

—— , 1’, 3, 12 1, 14) 1. 10 2. 9
2 9  —— . 14 3, 12 1, i i  1. 10 2. 9

. L 4  3, 13 1. 11 1, 10 2. 9
it  — — . 1, 3. 13 1. 11 1, 10 2. 13
.32 —— . 15 0, L 3  1. U 2. 11 2. 10
33 — — . L i  3. 13 1. 12 2 . 11 2 .  L~
3’. • 14 U 12 2, 11 2, 13

, j .~ )~ 14 1. 12 2, 11 3, 10
— — . ) ,  14, 1. 12 2, 12 3. 11

37  — — . lo 1. 14 1. 13 2.  12 3. 11
~~, 1? 1, 15 2. 13 2. 12 3~ U

39 3, 1 1 L~~ 15 2. 13 2, 12 3, 11
‘.3 i . 17 1, 15 2,  13 3. 13 3, 12

J~ 18 1, 15 2 ,  14 3, i i  3. 12
42 3, LU 1. lb 2, 14 3. 13 4. 12
‘.3 U .  18 1. lo 2.  14 3, 13 4 . 12
‘.4 2 ,  ~d 1, 16 2. 14 3, 14 4, 13
‘.5 3 .  19 1, 1? 3. 15 3. 14 4 .  13
‘.0 0, 19 1. 1? 3, 15 3, 14 ,, 13
4 7  0. 19 2. 17 3, 15 4. 14 .. 13
4 8 20 2, 1? 3. iS 4. 14 5. 13
4 .  0, 2u 2.  18 3. 16 4, 15 5, 14
5., 1. 23 2, 18 3. 1o 4, 15 5. 14

~L J L~~1 IHt MuLL H Y P O T H E S I S  I F  A Z U L t S S  T H A N  ON EUUAL T O A , ON I F  AZ iS o~~L A T I R
T H A N  Ui~ 1- 00*1 T O 8, WHE. ~t THE T A B L t  C O N T A I N S  THE O R DE R ED P A I R S  (A . 8 ) .
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.iU IICAL V A L U t S  FUR JEST I NG MIoFU) tQUA L 10 N~ 8F(~~I A~ A [NSI THE
A LI~~RNA 1IVE $T6F~ I) NUT EQU AL TO MT84 (2I. WHERE R • 11112.
____________________ • 4 . 4

TOTAL NU~ 8tR LEVEL OF S LG N I F I CA N C t
OF F AILU RES

L X 1 . A 2)  .001 .010 .050 .130 .203

51 1. 23 2, 18 3, 10 4 , 15 ~~, 14
52 1. 21 2, 18 3, l b  4, 15 5, 14
53 1. 21 2, 19 4, 17 4. 16 5, 14
54 1. 21 2. 19 ‘., 17 5, 16 5, 15
55 1. 22 2, 19 4, 17 1, 16 0, 1
66 1, 22 3, 19 4, 17 5. 16 6, 15
51 1. 22 3, 20 4. 18 5, ii 0, iS

1, 22 3, 23 4 ,  18 5, 1? 6, Lb
59 1. 23 3, 20 4. 18 5. 17 0, Lb
03 2, 23 3, 20 5, ~ o 5, 17 6. Ia
61 2, 2 3  3, 21 5, 19 0, 17 6, 16
62 2. 23 3. 21 ‘, L’~ 6, 18 7. lb
63 ~

, 24 3, 2 1. , 19 6, 18 ?~ 17
64 2. 24 4 ,  2 1 s, 19 6, i~ 7 . 17
65 2. 2’. 4, 2 ’  . 19 o, 18 7, i7
66 2, 24 4. 22 ,, 23 8, 19 1, 17
67 2, 25 4, 22 o, 2~ b, 19 7, 18
68 2, 25 4, 22 o. 23 7, 19 8, 18
69 2. 2~ 4.  23 ~ . 22 1, 19 8, 16
1..? 3, Zo 4, 23 6, 1 7, 19 3~ 18

3. 26 4, 2s  o, .~1 7, 20 a, 18
72 3. 20 5, Z3 b.  21 1, 2)  8, ~.9
li 3, 26 5, 24 a,  2 1 7, 23 8, 19
74 3, 21 5. 2 ’. 6, 22 1, 23 3, 19

~~ 0 s, 2’. i, 22 8, 21 ‘., 19
l b  3, 2? 6, 24 1, 22 8, 21 9, 19
71 3, 21 5, 25 1, 22 8, 21 9, 20
78 3. 28 5. 25 7, 22 a, LI 9, 24) L
19 4 ,  28 5 ,  ~ 5 1, 23 8, 21 9, 23

4, 28 6. 25 1, 23 8. 22 9, 20
Si 4, 28 6, 26 7. 23 8, 22 10, 2L
82 4, 29  a, 26 8. 23 1, 22 10, 2 1
83 4 ,  29 a. 26 44 9, 22 £3~ 21
84 4 , 2 9  6. 20 8. 24 9, 23 ~~~ 21

4,  2 9  8.  26 8, 24 9. 23 13, 21
4, 3U 2 7  3.  24  9, 23 10. 22

81 ‘., 30 b, 0 ~. ~4 9, 23 11, 22
8~ 5, 33 1. 2 ?  8. 2~ 1~~, 23 11. 22

.13 7, 27 9. 2s 10, 24 11, 22
93 5, 31 7,  2a 9. 25 10, 24 i i ,  22

,, 33. 7, 28 ‘~~, 25 10, 24 11, 23
92 , 31 7, 28 9. 26 1 .  24. 11. 23
93 5. .31 7, Za ~ . 26 10, 25 11, 23
94 5. 32 7, 29 9, 26 ~O, 25 12, 23
91 ~, 32 9, 2 7  13. 26 11, 25 12. 24

5. 32 8, 2’. 1). 27 11. 25 12, 24
9 1 0. 32 8, 29 ~J, 27 11. 25 12, 24
98 a, 33 8. 33 j3~ 27 11, 26 12, 2~.
99 a, 33 8, 30 13, 27 11, 26 12, 24

~.OO 0. 33 8, 30 1). 2? Ii. 26 13. 25

4EJ~ C T  I~t~ NOEL 4YPQTHUI6 IF AZ IS LES S IHAN U~ EOUAL 13 A , OR IF AZ IS ‘ 1RE& T L R
IrIA’l u~ tOiJAL J o 8, wHE~~t THE TA BLE CONTA INS THE 3RDE,~EO PiUS (A ,~~).
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~~1I 1C*L V A LU E S FUR 1t~~lLNG M1SF ( L~ EOUA L 10 M1d I l 2)  A GA I N SI  TNt
iEJ~~NNAf 1Vt M1~~FUI  NO l E’~UAL TO R1SF (2 ~~. W H ERE N • lu Tz.
__________________ _______________________________________________________ •

TO TAL NUN~ ER LEVEL OF SIGNi FICAN CE
UI FAIL URE S

.3~~1 .010 .050 .100 .200

I — — .  — —  — — ,  — —  — — ,  — —  — . —— —— . ——
2 — — . — —  — — . — —  — — . — —  —— . 2 —— . 2
I — — . —— —— , —— — — p 3 — — •  3 — — , 4
4 —— , — — — _ , 4 —— p 3 — —

~~ 3 — — , 3
S —— . 4 — — .  4 —— , 3 — — . 3

a — .  8 — — .  S . 4 — — . 4 —— , 3 —

I — — .  6 — — . 5 — — . 4 — , 4 —— , 4
U — — p F —— . 6 —— , 5 —— . .‘ ~~~ 4
‘9 —

~~~. F — — .  a —— , 5 —— . S — — , 4
13 —— . I — , 6 , S —— , S — — . I.

— .  d — .  I — ,  0 —— . S . S
— — .  8 — — .  7 — — , o — — . a 0, 5

13 — — .  9 — — ,  I — — . a — — . 0 0. 5
14 — — . 9 — — .  6 — — . 7 — . 6 0. 5
IS —— . 1 — — . 8 — — . 7 .~. 3. 6
10 —— . 13 —— ~~ 8 —— , 1 0. 7 3. 6
11 —— . 1 0  — — .  9 — — . 7 3. 1 0. a

—— . — — . ‘9 —— , 8 u. 1 u. a
19 — — . 11 —— . ‘9 ) ,  ~. 3. 7 4), 1

— — .  11 — .  13 .~~, 8 U~ 9 1. 7
21 — — . 11 — — . 10 3~~ 9 1. 7— — . — — . 10 3. 9 0. 8 1, 1
23 

~~~~~. —— . 1J 3. ‘9 3. a 1. 8

— — .  1.’ — — , 11 u, ‘9 0, ‘. 1. 8
25 — — .  ii — — .  ~1 0, 10 1. 9 1. o
.8 — — . 13 — — . 11  . 1 0  1. ‘9 1. 8
21 — — . 13 3. t~ 0. 1~ 1, 9 1. 9
18 —— . 1’. 3, 12 0. 13 1. AC.  2, 9
29 — — .  18 3. 12 1. 11 1. 10 2. ‘9
30 — — .  14 0. ~4 1. 11 1, 10 2, ‘9 L
31 — — .  14 3. i3 1.. ii 1. 10 ~. ‘9
32 . 1) .3. 13 1. 11 1. 11 2. 10
.13 — — .  1 0. 13 1. 12 2. 11 2, 13
34 — — , 1) 3. 13 1, 12 2. 11 2, 10
35 —— ‘ 16 ) . 1’. 1. 12 2 .  11 3, £3— — , to 0. 14 1, 12 2, 12 3, 11
37 — .  lb  3.  14 1, 13 2 . 12 3. 11
38 3. 17 1. 1~ 2 ,  ii 2. 12 3, 11
39 ~... 17 1, 1 2. 13 2. 12 3. 11
40 3. 17 I. 1~ 2. 13 2. 12 3, 11
41 0. 1 7 1. 15 2. 14 3. 13 3. 12
4 2 0. 1)1 1. Ia 2 . 14 3. 13 4. 12
4 3  0. 18 1. Lb 2 .  14 3. 13 4. 12
44 0. 18 1. 16 2 .  14 .1. 13 4 .  12
45 o. 19 1. 16 2. 15 3. 14 4. 13
40 0, 19 1. 17 3. 15 3. 14 4. 13
81 0, 19 1. 17 3, 15 3. 14 4 ,  13
48 3, 19 2. 17 3. 15 4, &4 4. 13
49 0. 20 2. 17 3. 15 4. &5 5. 13
5) 0, 2J 2. 18 3. lb  4 . 15 5. 14

W.~~Jt.J IHt NULL HYPO T H E S i S  IF  AZ U LEsS T HAN OR IOUA L T U A, OR iF *2 IS G R E A T E R
IHA N J.( EOUAL 10 8. WHERE T HE IA 8 L E C U N T A I M S  JIlL URDIREL ) PA I i~S IA . B) .
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~~~~~~~~~.

L~~ 11I4. Al. VAL U I S FOR TESTING MT8F (1~ EQUAL 10 NTBHI) AGAINS T THE
AL ..N NA 1 I V ~ M T 8 F ( 1 )  NOT EQUAL TO M f b F 1 Z I .  WN c RE N • 11112 .
_________________ _______________________________________________________• 4 . 5

IQ IA L  NUN8 ER LEVEL UI s I G N I F i C A N C E
.. ~ FA ILUREs

1* 14 *2 )  .001 .013 ~~~~ .100 .200

1, 20 2. 18 3. 16 4. 15 5, .4
52 1. 20 2. 18 3. 16 4. 15 5~ 14

1. 21 2 . 18 3. Ia  4. 15 5, 1’.
1. 21 2. 19 ‘.~~ 17 4. Ia 5. 15
1, 21 2. 19 ‘ . 17 5, 16 6. 15
1, 22 2,  19 ~ . 17 5. 10 b, 1~5 1  1. 22 3. i~ ,, 17 5. 16 0. 1.

58 1. 22 3. 20 ~ , 18 a. 17 0, £ 5
59 1. 22 3. 2.. 4. Id 5. 17 0. Ia
03 1, 23 3. 20 ~~, 18 5. 17 6. Lb
64 1. 2 3  3. 2u 18 5, 17 a. l b
62 2 . 23 3. 2 3 .  a, 18 a. 17 b. ~a
63 2. 23 3, 21 i, 19 6. lo 7’ Ia
81 2. 2.  3. 21 5, 1~ a. 18 7. 17
65 2. 2 ’. 4 . 21 a, 17 6. 11 7. 1?
60 2, 2’. .. 22 5, 19 a. 18 7. 17
6 1 2 . 24 4. 22 , 2 0. 1-9 7. 17
08 2. 2 4  4 ,  22 s, 2~. a, 19 7. 17
0-9 1. Za 4. 22 o ,  2~ 0, 19 8, 18
fl 2. 25 4, 2 3  a. 2~ 7. 19 8. Ia

3, 25 4~ 2 3  a, 11 1. 1- ~ 8 ,  18
72 3. 2a 4, 2 3  a, 2 1 7. 2 2  0, iS
7 3  3. 25 ‘., 23 a, 21 7, ..a k~~, 19
74 3. 26 5. 24 o, 21 1, 2.~ 8,  19

3. 2 1  5,  2 4  0,  .11  7 .  13 8 .  19
Ta 3. 27 a, 24 7. 22 7. 21 9, 1~
71 3. 2 7 5, 2. I ,  22 8.  2 1 9,  19
78 3. 2 1  a, 28 7, ..2 b. 41 ‘7, 23
79 3, 28 5. .15 1. 22 0. 2~ ‘9. 2( ~3, 2.i a,  2 5 1. 2 3  a, 2 1 ‘9 , 23
81 4. 28 3. 2a  F ,  23 8 .  22 9.  2)
82 ‘.. 28 a, 25 1. 23 8, 22 10, 2’)
d i  . 29 a. 26 8. 2 3  -

~~. 12 13. 2~
8’. 8. 29 b ,  Za 3, 23 9, 22 A1.~, 21
Sa 4 . 29 6, 20 8, 2’ . 9. 22 10, 2 1

4, 29 6, 20 8. 24 9, 23 1.3. 21
4, 33 0, 2 7  8 .  2 4  7. 2 3  1.3. 21

88 4, .30 8. 2 7  3~ 24 -9, Ii ItS, 22
89 4, 30 7. 21 3. 25 7. 23 11, 2?

~~, 30 7. 27 ~~, 25 1... 24 11, 22
9 1 5. 3~ 7. 28 9. 2 5  13. .‘i 11, 22
92 5. 31 1. 28 9, 25 10. 24. 11. 23
93 5. ii 7. 2a 1, 25 10, 24 11. Zi
9’. 5,  3~ 7. 28 4.  26 10. ?‘. 11. 23

5, 32 1. 28 9. 26 10. 25 12. 2 3
s, 32 7. 23 7. 26 10, 25 12, 23

71 5, 32 6. 2 9  13. 28 11, 25 12. 2.
98 5. 32 8, 29 IU. 27 11, 25 12. 24
9’. 0~~ 33 8. 29 ~3. 2? II. 2) 11. 24

100 0. 33 8. 30 13. 2 ?  11, 26 12, 28

~LJ~.L1 1-I t NULL HY PO. . I ESL$  It X~ [~ Le S S  T HAN (JR tOU4l .  ltJ A ,  J~ 11 *2 15 G R L 4 1 i ~Ir IAN u~ ..3U4L TO B. WHER E TNt. IA 8EL  CONTA INS INk ORDtN~~D P A I N S  IA , 8) .
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~~ 4II~~At. VALUE S FOR TESTLNI~ NT8F1L) E’7UAL 10 $18112) AGA INST THE
A L I t R N A 1 L V ~ $T~ F4L NOT EQ UAL TO $181121. WHERE 8 • T I IT 2 .
__________________ 8 • 8.8

TOtAL NUNIU Lé~1L OF S I G N IF iCANC E
~~ FA ILURts

l* 1,&2 I  .001 •0L0 .353 .100 .Z0~.

A . —— ~~~. —— —— —— . —— . ——
2 ~~

— , —— ~~— .  —— ~~~~~ —— —
~~~. 2 — — .  2

I —— , — — — — . — —  — — .  3 —— . 3 — — .  I—— —— . .. ~~~ .1 —~~~
, 3 —— . 3

‘S S . 4 — — . 4 — — . 3 — — .  3
a — — . 6 —— . S — — .  4 — — . 4 — — .  3
I — — . a — — , S —— . 4. — — .  4 — — . 4
6 — . 7 “. 6 — — . S — — . 4 — — . ~
‘9 — — . 7 — — .  a — — .  S . S — . 4

1 ... — — . 7 — — , a —— . 5 —— . S — — .  4.
11 — — .  8 — — ,  7 — — .  a — — .  S — — .  S
Li —— . o — — . 7 — — . 6 — — , 5 0. ~
13 —— . 9 — — , 7 —— . 6 —— . 0 0. 5
1. —— . 9 — — .  8 — — . 7 — — . b 0. 5
Ia —— , ‘7 —— . 8 — — . 7 — — . 6 0. 6
10 ~~~. 1 0  —— , 6 —— . 1 4), 1 C. a
17 —— . 10 — — , 9 —— , F U. 7 0. a
13 —— . U —— , 9 ——. 8 4). 7 0. 6
19 — — , 11 — — , 9 3. 8 U, 7 0. 7
Z~. — . 11 “. 9 s. 8 0. 8 0. 7
21 — — . ii — — . 1~e 3. 8 0. 8 ~. 7
22 —— . AZ — — . 10 3. ‘7 ). 8 1. 7
2 3  —— . 12 — — .  13 3. ‘9 0. 8 1. 8
24 — — . ~.2 — — . LI 3. ‘7 1., 9 L~ 8
25 — — . 1 3  —— . 1 1  3, ‘7 A .  ‘9 1. 8
lb —— . 13 — — .  11 3. 12- 1. ‘7 1. 8
11 — — .  13 3, 11 1~. 13 1. ‘9 1. ~28 — — .  13 3. 12 3. 1.~ 1. ‘9 1. ‘7
29 —— . 14 3. ~2 1. 10 1. 10 2. ‘9
10 — —. 14 3. 12 1. 11 1. 1.) 2 . ‘9
31 — — . 14 3. 13 1. 11 1. 10 2.  ‘7
32 — — . 15 3. ~ 3 1. 11 1. 10 2. IC
33 —— . is  3. 1.1 1. ~1 1. 11 2. 10
34 — — . 15 3. t3 1. 12 2. 11 2. 10
3, — — .  Ia  3. 1’. 1. 12 2. 11 2. 13
36 —— . Ia 0. 14 1. 12 2. 11 3. 10
17 —— . Ia 3. 14 1. 12 2 . 12 3. 11
3d —— . ~o 3. 14 2 .  13 2 .  12 3. i i
3-9 0. 17 1. 15 1. 13 2. 12 1. 1. !;
43 0. 1 7 1. is ~ . 13 2.  12 3, 11 •1
41 C. 17 1. 15 13 3. 13 3. 12
82 3. 18 1. 15 2. 14 3. 13 3. 12
4 1 0. 13 1, 16 .1. 1’. 3. 13 4 . 12
4’. 4) . 18 1. Lb 2. 14 3. 13 4. 1.~4)  

~~. 18 1. Ia 2. 14 .1. 13 4. 12
46 0. 1-9 1. ~b 2 .  15 3. 14 4 .  13
4! u. 19 1. 17 3, 15 3. 14 4 .  13
48 3. 19 & ,  17 3. 1) 3. 14 4. 13
49 0. 19 2. 17 3. 15 4.  18 4. 13
50 0. 23 2.  17 3. 15 4. Is 5. 13

R E J E C T  T HE NULL H Y P O T H E S I S  II *2 Is L E SS T H A N  OR LO UA L Ti) A, Ok IF AZ 15
THAN JR EO UA L TO 8. WN * R€ THE T A 8 L E  CONTAIN S TH E O R D E R E D  P A I R S  IA . b) .
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..~~L l1C A 3 _  VALU E S FUR fE~~J 1N ~ $T&FI1) EQUAL. 10 $ 18 1 1 2)  A t .A IMSI TNt
AL I K N A L I V L  $181111 14131 EQUAL it) $11112), i N E R t  8 • 11112.
___________________ ____________________________________________________________ • 8.6

1211*1. NU$St* L E V E L  Oi~ S11.t’.IFI~~A NCI
JI FA ILL iNE S

.3)1 .010 .353 .100 .00

51 2. 2~ 2. 18 3. 16 8, 15 a. 14
5; 

~~‘ 2.) 2. 18 3. Ia 8. 15 5. 1’.
53 1. .~3 2. 18 3. lb 4 .  l~’ 5.

2. 18 3, La ‘., 15 5 .  . ‘.

55 1. 11 2. 19 ‘., 17 4.. Ia - .  U)
a ?  I A  I. ~~~~ r ,  ~ 7 4~ l b 5 .  1~-’

St 1, .‘.‘ 1. k9 ‘.. 17 ‘. La a . 15
So 1. 22 3. ~ ‘7 ., 1? , lb ‘, 1”

1. 22 3. :C ‘.. 18 5. 17 a. 15
a; .. 22 3. 2~ ‘.. 18 a. 11 6, 3 5
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